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Migrant and seasonal farmworkers (MSFW) play an important role in the agricultural and 
economic vitality of the United States.  Given occupational hazards associated with agricultural 
labor and work, research involving the health of MSFW has been primarily related to the 
occupational and environmental health concerns. However, research is limited on broader health 
concerns affecting this population, including hypertension and cardiovascular health, and 
strategies to improve health outcomes among this population.  Community health workers 
(CHWs) have been effectively utilized to create culturally appropriate and contextualized 
screening and educational programs for hypertension.  This systematic review intended to 
understand the utility of community health workers to screen and implement culturally effective 
programs for Hispanic/ Latino farmworkers.  Following the review and evaluation of 27 articles, 
this review found insufficient evidence that community-based or CHW-led educational or 
screening programs significantly improved long-term cardiovascular health outcomes despite 
limited improvement in heart healthy behaviors and knowledge.  More research is necessary to 
understand what strategies are effective to improve cardiovascular outcomes among MSFW 
given their prevalence of hypertension and other cardiovascular disease (CVD) risk factors.  
Using demographic and anthropometric data collected by North Carolina Farmworkers Health 
Program (NCFHP), this additional descriptive study of NC farmworkers found the prevalence of 
hypertension, using actual blood pressure measurements, was 23.0% in 2012 and 25.6% in 2015. 
Additionally, 39.1% of all farmworkers with BMI data were overweight and 39.6% were obese 
in 2015.  Further, compared to seasonal farmworkers, migrant farmworkers demonstrated nearly 
double odds of hypertension in 2012 and over 1.5 the odds of hypertension in 2015. This study 
deepened the understanding of the health challenges facing this already underserved population 
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Migrant and seasonal farmworkers (MSFW) play an important role in the agricultural and 
economic vitality of the United States.  Given occupational hazards associated with agricultural 
labor and work, research involving the health of migrant and season farmworkers has been 
primarily related to the occupational and environmental health concerns. However, research has 
been limited on broader health concerns affecting this population, including hypertension and 
cardiovascular health, and strategies to improve health outcomes among this population.  
Community health workers (CHWs) or lay health workers have been effectively utilized to 
create culturally appropriate and contextualized screening and educational programs for 
hypertension.  The intention of this review was to better understand the utility of community 
health workers to screen and implement culturally effective programs for Hispanic/ Latino 
migrant and seasonal farmworkers.  To address this question, online databases PubMed and 
CINAHL were searched for relevant English-language studies published since 2000. Following 
this search strategy, 27 articles were found eligible and included in this systematic review and 
each study was evaluated for risk of bias and strength of evidence criteria.  The majority of 
studies (n=15) reviewed utilized the NIH distributed Su Corazón, Su Vida or “Your Heart, Your 
Life” curriculum or a version.  Only two studies specifically evaluated the effectiveness of 
CHW-led interventions to improve CVD risk scores, a variable best predictive of long-term 
cardiovascular health outcomes.  Overall, analysis and evaluation of the studies showed found 
insufficient evidence that community-based or CHW-led educational or screening programs 
significantly improved long-term cardiovascular health outcomes despite limited improvement in 
heart healthy behaviors and knowledge.   
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INTRODUCTION 
Migrant and seasonal farmworkers (MSFW) play an important role in the agricultural and 
economic vitality of the United States.  Locally, North Carolina has one of the largest 
farmworker populations in the country with more than 150,000 farmworkers and their 
dependents working and living in the state during each growing season.1  Given occupational 
hazards associated with agricultural labor and work, research involving the health of migrant and 
season farmworkers has been primarily related to the occupational and environmental health 
concerns (e.g. living conditions, pesticide exposure), affecting this population.2–5  These 
occupational and environmental determinants of health are important for health care and public 
health providers to understand when serving this community.  Additionally, this information is 
vital for policy makers to understanding when crafting policies directly affecting this 
population.3,6,7  However, research has been limited on broader health concerns affecting this 
population, including chronic disease and cardiovascular health.8,9 
In the United States and North Carolina, the majority of farmworkers are 
Hispanic/Latino, with 94 percent of migrant farmworkers in North Carolina citing Spanish as 
their primary language.1,10  The health of farmworkers is complicated by poor and crowded 
housing, pesticide exposure, occupational related illness and injuries, limited workers’ 
compensation, and limited health care access.2,3,5,7,11  Additionally, social determinants of health 
plague this population through immense poverty and food insecurity. The national average 
income is $11,000 with farmworkers on the east coast earning about 35 percent less than the 
national average, and  nearly 5 of 10 farmworker households in North Carolina reported not 
being able to purchase enough food for their families.1   
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The demographic characteristics and conditions translate to increased risk for 
occupational and environmental-related health problems, poor oral health, increased risk for 
infectious disease, including tuberculosis and HIV/AIDS, poor mental health, and chronic 
disease.11 Research from California suggests migrant immigrant farmworkers have an elevated 
prevalence of chronic and cardiovascular disease (CVD) risk factors, including obesity, high 
blood pressure and high cholesterol.8 
Given these risks in the face of significant adverse social determinants of health, it is 
imperative this population is specifically targeted with effective hypertension and CVD risk 
screening. The United States Preventive Services Task Force currently recommends blood 
pressure screening for hypertension for all adults over the age of 18 years given the risks 
associated with untreated high blood pressure and the benefit of early treatment.12  The current 
definition of hypertension, established by the Seventh Joint National Committee (JNC 7)13 and 
modified and reaffirmed by JNC 8, is a systolic blood pressure of 140 mmHg and/or a diastolic 
pressure of 90 mmHg for nondiabetic and/or patients under the age of 60 years.14   
Community health workers (CHWs) or lay health workers have been effectively utilized 
to create culturally appropriate and contextualized screening and educational programs for 
hypertension.15–17  The intention of this review was to better understand the utility of community 
health workers to screen and implement culturally effective programs for Hispanic/ Latino 
migrant and seasonal farmworkers.  The key question that guided this systematic review was: 
Among Hispanic/Latino migrant and seasonal farmworkers, what is the efficacy 
of cardiovascular disease (CVD) risk screening and/or educational interventions 
by non-medical personnel (e.g. community health workers, etc.) in non-clinical 
and community-based settings at identifying individuals with high risk for CVD 
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(e.g. rates of screening, referrals to follow up medical care) and improving CVD 
risk factors (e.g. hypertension, elimination of risky behaviors etc.) over the 
duration of the individual’s lifetimes? 
This question was specifically created to understand the efficacy of culturally appropriate 




Modification of the Research Question: 
 This systematic review sought to better understand the utility of community health 
workers for community-based screening and culturally appropriate interventions to improve 
CVD outcomes among Hispanic/Latino MSFW.  However, early into the research process it was 
discovered that relevant literature specifically involving the MSFW population was extremely 
limited (n=118).  Thus, it was decided early into study selection to expand the research question 
to include all studies that targeted Hispanic/Latino populations, no matter their MSFW status.  
This decision was made after discovering most current and relevant screening and educational 
programs targeted the broader Hispanic/Latino population, not just migrant and seasonal 
farmworkers.  Thus, the research question was modified with the intention to address the 
applicability of these results to migrant and seasonal farmworkers following the qualitative 
assessment of current literature. The modified research question asks: 
Among Hispanic/Latino individuals, what is the efficacy of cardiovascular disease 
(CVD) risk screening and/or educational interventions by non-medical personnel 
(e.g. community health workers, etc.) in non-clinical and community-based 
settings at identifying individuals with high risk for CVD (e.g. rates of screening, 
referrals to follow up medical care) and improving CVD risk factors (e.g. 
hypertension, elimination of risky behaviors etc.) over the duration of the 
individual’s lifetimes? 
This broader question guided the methodology of this review to allow for a more comprehensive 
review of the literature affecting this population.  Additionally, this systematic review was 
unique in its formulation and design and did not utilize a previously published review protocol. 
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Study Identification and Search Strategy 
 Following consultation with librarians at the University of North Carolina (UNC) Health 
Sciences Library, a search strategy was developed to find studies relevant to the research 
question.  Online databases PubMed and CINAHL were searched for relevant English-language 
studies published since 2000 to present to review the most recent and relevant literature.  The 
National Institute of Health (NIH) Clinical Trial database was searched for ongoing or 
unpublished studies not found on the PubMed and CINAHL databases.  Specific search and 
MeSH terms were chosen to cover for each significant component of the research question: 
farmworkers, community health workers, cardiovascular disease, Hispanic Americans, and 
screening.  The specific search and MeSH terms used for study identification is provided in 
Appendix A.  Given the specificity of the target population (i.e. migrant and seasonal 
farmworkers), the search terms were used in combination with the term community health 
workers and cardiovascular disease to create an inclusive group of studies for initial screening of 
relevant studies.  For example, one search combined community health workers and 
cardiovascular disease (and associated search terms) with Hispanic Americans to find relevant 
studies, while another search combined community health workers and cardiovascular disease 
with screening to find relevant studies.  This process was completed in PubMed, CINAHL, and 
the NIH Clinical Trials Database to comprehensively identify relevant studies for this research 
topic. 
Exclusion and Inclusion Criteria 
Eligibility criteria are detailed in Table 1.  Any studies that specifically targeted pediatric 
populations and studies that evaluated community-based screening and/or educational programs 
that only targeted diabetes mellitus were excluded.  This review did include studies that 
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described programs that targeted individuals at risk or with diabetes in the larger scope of CVD 
risk factors.  This review excluded internationally-based studies involving populations ethically 
or culturally dissimilar from Hispanic/Latino communities living in the United States; however, 
studies conducted outside of the U.S. that targeted populations or communities of Hispanic or 
Latino decent were included.  This decision was made given the migratory behavior of the 
Hispanic/Latino migrant and seasonal farmworker community to and from countries in Central 
and South America.  Finally, this review included studies that involved at least 25 percent of 
participants who identified as Hispanic or Latino as a portion of the study population; however, it 
excluded similar cohort or population-based studies with less than 25 percent of participants 
identifying as Hispanic or Latino.   
Table 1: Eligibility Criteria for Systemic Review Study Selection 








over 18 years; 
Follow-up at 
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CVD = Cardiovascular Disease; DM = Diabetes Mellitus, Type 2; CHW = Community Health 
Workers or equivalent 
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Study Selection and Data Collection 
Following the initial study identification described above, relevant articles found in 
PubMed and CINAHL were combined.  Duplicate articles were removed, and the remaining 
studies were screened using their abstract for selection based on the eligibility and exclusion 
criteria.  Following this initial screening process, the full text of remaining articles was reviewed 
for relevance and eligibility criteria.  Literature deemed relevant and eligible following this full 
text review was included in the full systematic review and quality assessment.  A meta-analysis 
was not completed with this systematic review.  
A single reviewer (MR) completed the data collection.  The extent of data collected was 
subject to the type and description of study design, intervention, and outcomes provided in the 
primary article and/or companion articles reviewed.  The reviewer did not contact any primary 
authors to collect additional data not provided in their published articles.  When provided, 
information and data extraction was divided into three categories: study characteristics, study 
intervention, and outcomes.  The specific variables used for each of these categories is provided 
in Appendix B.   
Assessment of Bias and Strength of Evidence 
Articles included in the full systematic review were evaluated for strength of evidence 
(i.e. high, moderate, low, and insufficient) and assessed for risk of bias (i.e. suspected and 
unsuspected) using appropriate grading criteria established by the Evidence-based Practice 
Center.19  Additionally, because many studies involved community interventions and utilized 
community-based participatory research (CPBR) methodology, relevant studies were evaluated 
for their fulfillment of CBPR principles using criteria established by RTI International and 
University of North Carolina for the Agency of Healthcare Research and Quality (AHRQ).20  
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Assessment of study quality and strength of evidence were performed at the outcome level 
following the evaluation of all selected studies.  Studies found to be low quality were not 
excluded from the summarization of results, but their strength was considered when evaluating 
the cumulative evidence found in the systematic review.  Given the limited scope of the 
systematic review, articles were only evaluated for quality and strength of evidence by a single 
reviewer (MR).  
Summary Measures and Synthesis of Results  
 Short-term outcomes (described in Appendix B) were summarized and measured based 
on difference in means.  When available, long-term outcomes (described in Appendix B) were 
summarized and measured using risk ratios.  This difference in summary measures was chosen to 
account for the difference in measurement and presentation of CVD risk data provided.  Finally, 






Initial search revealed 488 articles, from which 74 were chosen for full-text review.  Of 
these 74 articles, 27 articles were found eligible and included in this systematic review.  One 
ongoing study was found searching the NIH Clinical Trials database; however, it had yet to 
release results and was not included in the review.21 Additional details of the study selection 
process are provided in the PRISMA flowchart included in Figure 1 provided below.  Appendix 
C provides identifying characteristics (e.g. title, authors, date of publication) for the studies 
included in review.   
Study Characteristics 
Twenty-three of the 27 articles selected specifically targeting Hispanic/Latino communities 
living in the United States or in border regions of Mexico.18,22–42  Only one study specifically 
targeted a population of Hispanic/Latino MSFW.18  Three studies did not specifically target 
Hispanic/Latino communities or migrant or seasonal farmworkers, but had sample populations 
with significant proportions of Hispanic/Latino individuals (42 percent,43 25.1 percent,44 and 
45.6 percent45).  Three studies were implemented completely outside of the United States, but 
targeted individuals of Hispanic/Latino descent.27,46,47   
Study design varied ranging from observational studies to randomized control studies.26  All 
27 articles listed in Appendix C were reviewed for data relevant to study characteristics (e.g. 
study size, population targeted, etc.), study intervention, outcomes (e.g. both short-term and 
long-term outcomes when available in addition to harms), and any data comparing a study 































































Risk of Bias Within Studies 
Each study was evaluated for risk of bias and strength of evidence criteria established by 
Evidence-based Practice Centers.19 No studies were eliminated from the synthesis of results due 
to poor quality.  The risk of bias for each study is summarized in Appendix C.  Bias, both 
selection bias and measurement bias, was unsuspected in the majority of studies.  Selection bias 
was suspected in one study given the poor retention rate42 and two others for measurement bias 
given their reliance on self-reported data.39,40  A fourth article on a general evaluation and 
overview of various community-based and clinic-based programs targeting Hispanic/Latino 
communities to improve CVD risk factor and did not provide sufficient information to assess the 
risk of bias of the individual programs reviewed.25  Of the studies that reported following CBPR 
methodology (n=2), CBPR principles were followed with varying degree ranging from strong 
adherence23 to moderate adherence largely for reasons for not including community members in 
the study design process.22   
Results of Individual Studies 
 The majority of studies (n=15) reviewed utilized the nationally distributed Su Corazón, 
Su Vida or “Your Heart, Your Life” curriculum or a version.23,25–32,37,39–42 The Su Corazón, Su 
Vida curriculum was established by the National Heart, Lung, and Blood Institute as a 11-session 
course created to provide culturally competent education about cardiovascular health for the 
Hispanic and Latino community.  The curriculum focuses on self-assessment, goal-setting, and 
skill-building activities taught by CHWs or promotoras that incorporate culturally appropriate 
resources (e.g. photonovelas, telenovelas, etc.) to increase heart healthy behaviors (e.g. increased 
physical activity, decreased fat and salt consumption, etc.) among participants.48     
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Analysis of data from the studies showed insufficient evidence that community-based 
educational programs significantly improved long-term cardiovascular health outcomes.  This 
was often of a consequence of limited evidence about lifetime morbidity and/or mortality.  Only 
two studies specifically evaluated the effectiveness of CHW-led interventions to improve CVD 
risk scores, a variable best predictive of long-term cardiovascular health outcomes. One study 
found a reduction in 10-year CVD risk score as measured by the Framingham Risk Score (FRS) 
(-0.8 percent +/- 6.2 percent, p<0.001 in all participants retested and -2.0 percent +/- 8.5 percent 
in participants with FRS > 10 percent at baseline) following the implementation of a statewide 
screening program that utilized community health workers.  This study contained 25 percent 
Hispanic/Latino participants (28 percent at follow-up) and provided no mention if any 
participants were MSFW.44  The second study found the community-based intervention lead by 
promotoras or CHWs resulted in a greater improvement in 10-year coronary heart disease 
(CHD) risk score compared to the control intervention without CWH involvement (-0.009, 
p=0.05 vs. -0.005, p=0.05).  However, this slightly greater improvement in the 10-year CHD risk 
score for the intervention cohort was not statistically significant when compared to the control 
group.  Still, secondary analysis using multiple variable regression found significantly greater 
(additional decrease of 0.010, p=0.05) when the women’s CHD risk levels were in the upper 
quartile (>75% risk) at baseline.34  
 While most studies did not evaluate the effect screening and educational interventions 
can have on improving the CVD risk scores or other long-term measures of cardiovascular 
disease outcomes, most found improvements in heart healthy behaviors or knowledge content.  
Ten studies demonstrated improvement in heart healthy behaviors, specifically increased 
physical activity and decreased consumption of fat, cholesterol and salt.22,27,28,31,37,39,40,49,50  A 
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few studies demonstrated changes to anthropometric measures, such as waist circumference, 
blood pressure, and total cholesterol.22,29,32,41  However, many of these studies failed to show 
lasting changes for biomarkers or blood pressures past the immediate conclusion of the 
intervention.   
Harms associated with screening for hypertension or CVD risk factors were rarely 
discussed in studies specifically targeting the efficacy of screening by community health 
workers.18,43,44,46  This absence made evaluating the magnitude of benefit provided by screening 
difficult given the current literature available. 
Synthesis of Results: 
After reviewing these studies, it is possible that community-based interventions to 
educate and/or screening Hispanic/Latino communities can increase knowledge and intention of 
healthy behaviors among participants.  However, the ability for these programs to make lasting 
improvements for their cardiovascular health and related risk factors (i.e. hypertension, obesity, 
etc.) has not been demonstrated.  Additionally, there was limited information available about the 
harms associated with these screening and/or education programs.  Thus, the strength of 
evidence available that current screening and educational programs using CHWs and targeting 






Summary of Evidence: 
Given the specificity of the original target population of Hispanic/Latino migrant and 
seasonal farmworkers, the research question had to be expanded to include all cardiovascular 
disease screening and community-based interventions targeting Hispanic/Latino individuals.  A 
number of programs throughout the United States and Central and South America utilize 
community health workers and community-based educational interventions to try to improve 
cardiovascular disease risk factors among Hispanic and Latino individuals.   
From this review of recent literature, evidence that these screening and/or community-based 
programs improve long-term cardiovascular outcomes is limited.  Most studies found some 
improvement in self-reported measures of heart-healthy behavior (i.e. statistically significant 
increase in physical activity and decreases in fat or salt consumption).  However, few studies 
found lasting changes in intermediate measures of cardiovascular health, such as blood pressure 
or weight, or CVD risk.  Thus, the evidence available that current screening and educational 
programs using CHWs and targeting Hispanic/Latino individuals significantly improves long 
term cardiovascular outcomes is insufficient.  However, despite limited evidence supporting the 
long term effectiveness of these types of interventions, they showcased CHWs as an important 
and possibly useful resource improve cardiovascular health within this underserved population 
and others in the United States and global community.  
Limitations: 
Despite its broad review of current literature, this systematic review had multiple limitations. 
First, the review employed a single reviewer (MR) which introduced possible selection and 
evaluation bias despite protections put in place (i.e. using systematic evidence appraisal).  
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Additionally, the search strategy may not have captured this body of literature completely.  First, 
this review only included articles published since 2000.  From this review, it was discovered that 
the NIH developed culturally appropriate curriculum for CVD for Hispanic/Latino communities 
prior to 2000 (i.e. Salud Para Su Corazón).  Expanding the literature search to include these 
earlier studies and the development of the curriculum could improve the results of future 
reviews.  Additionally, the review only looked at studies published in English.  Given the 
population of interest, including studies published in other languages, specifically Spanish, could 
be useful for future reviews.   
Conclusions: 
While some evidence supports the use of community health workers and community-based 
programs to screen and provided education around CVD risk factors in Hispanic/Latino 
community, more research is necessary to understanding the long-term outcomes of these 
programs.  Additionally, more research is needed to understand the efficacy of these types of 
programs in transient and underserved migrant and seasonal farmworker populations. 
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Appendix A: Search Terms and MeSH Terms used for Study Identification 
 
Farmworker/ Migrant Farmworker 
"Farmers"[Mesh] OR “farm worker” OR “farm workers” OR farmworker OR “migrant worker” 
OR “migrant workers” 
 
Community Health Worker 
promotores OR promotora OR promotoras OR embajadoras OR comodrones OR abuela OR "lay 
advocates" OR "lay health" OR "lay workers" OR "lay worker" OR "lay advisors" OR "lay 
educators" OR "lay counselors" OR "lay counselor" OR "indigenous volunteers" OR "lady health 
workers" OR "lady health worker" OR "lay facilitators" OR "community health advisor" OR 
"community health advisors" OR "community health workers" OR "community health worker" 
OR "peer workers" OR "peer educators" OR "peer educator" OR "natural helpers" OR consejeras 
OR "community health volunteers" OR "community health volunteer" OR "community 
educators" OR "community educator" OR "village health workers" OR "village health worker" 
OR "community based distributors" OR community health aides[MeSH] 
  
Cardiovascular Disease/ Hypertension 
"Hypertension"[Mesh] OR “chronic disease” OR “high blood pressure” OR "Cardiovascular 
Diseases"[Mesh] OR "Chronic Disease"[Mesh] 
 
Hispanic/Latino Americans 







Appendix B: Data Collection – Description of All Variable for which Data was Sought 
Study Characteristics Study Intervention* Outcomes 
Study Setting/ Location (country 
and/or state) 
Description of Intervention Number/proportion of 
individuals screened (if 
applicable) 
Program Name Description of Who 
Delivered Intervention 
Referral Rate for Follow-Up 
Care (if applicable) 
Study Design Frequency of Intervention Short-Term Outcomes 
Overall Sample Size Duration of Intervention Change in CV anthropometric 
measurements (e.g. 
cholesterol testing, blood 
pressure, BMI, etc.) 
Group Sample Size (if 
applicable) 
Follow-up Period following 
Intervention 
Change in Other Outcomes 
(i.e. quality of life scores, 
depression screening, etc.) 
Randomization *The same variables were 
collected for the study 
standard or control 
comparison group if 
applicable. 
Long-Term Outcomes (if 
provided) 
Study duration Morbidity (i.e. proportion of 
participants with diagnosed 
and treated hypertension, 
cardiovascular disease, etc.) 
Description of Recruitment 
Funding Source Mortality (i.e. all-cause 
mortality, CV-related 
mortality) over course of 
participant’s lifetime 
Population Targeted 
Proportion of MSFW in Sample 
Baseline Demographic 
Characteristics (e.g. age, 
race/ethnicity, gender, insurance 
status, preferred language, etc.) 
Harms (if provided) 
Baseline CV Risk History (e.g. 
past diagnosis or family history 
of cardiovascular disease or 




Adverse effects of treatment 
Baseline Anthropometric 
Measurements (e.g. cholesterol 
laboratory testing, blood 
pressure, glucose, body mass 
index, etc.) 
Anxiety of Diagnosis 
Other Baseline Characteristics 
(e.g. quality-of-life, depression 




Appendix C: Descriptions and Risk of Bias of Studies Included in Systematic Review 
Author Year Title Summary of Study Population 
Summary of Screening 




(+, ++, +++) 
Risk of Bias 
Staten, Lisa K 




Roe, Denise J 
2012 Effectiveness of the 
Pasos Adelante (Steps 
Forward) chronic 
disease prevention and 




305 individuals, primarily 
Hispanic women (91.5%) 
who were born in Mexico, 
preferred speaking 
Spanish, were married, and 
were not educated beyond 
high school living in or 
around border community 
of Douglas, AZ 
12-week sessions (adaptation 
of National Heart, Lung, and 
Blood Institute’s Su 
Corazón, Su Vida (1st 
edition) 9-week curriculum) 
from January 2005 to May 
2008 and included walking 
groups and education 
targeting nutrition and 
physical activity 
Decreases in BMI (P = .04), 
waist and hip circumference (P < 
.001), diastolic and systolic 
blood pressure (P < .001), and 
total cholesterol (P = .008) from 
baseline to program conclusion; 
No significant change in 
anthropometric or lab measures 
in 3-month f/up 






2011 Depressive Symptoms 
and Health-Related 
Quality of Life Among 
Participants in the Pasos 
Adelante (Steps 
Forward) Chronic 
Disease Prevention and 
Control Program, 
Arizona, 2005-200830 
305 individuals, primarily 
Hispanic women (91.5%) 
who were born in Mexico, 
preferred speaking 
Spanish, were married, and 
were not educated beyond 
high school living in or 
around border community 
of Douglas, AZ 
12-week sessions (adaptation 
of National Heart, Lung, and 
Blood Institute’s Su 
Corazón, Su Vida (1st 
edition) 9-week curriculum) 
from January 2005 to May 
2008 and included walking 
groups and education 
targeting nutrition and 
physical activity 
Mean number of physically and 
mentally unhealthy days 
declined significantly from 
baseline to postprogram, but the 
mean number of activity 
limitation days did not; All 3 
proportions (self-reported health 
as fair/poor, self-report of 
mental distress, CES-D score of 
16+ declined from baseline to 
postprogram, but no significant 
changes occurred between 
postprogram and f/up 
 ++ Unsuspected 
Balcázar, Héctor 
Alvarado, Matilde 
Hollen, Mary Luna 
Gonzalez-Cruz, Yanira 
Pedregón, Verónica 
2005 Evaluation of Salud 
Para Su Corazón 
(Health for your Heart) 
-- National Council of 
La Raza Promotora 
Outreach Program28 
223 Latino families (80% 
with atleast 1 CVD risk 
factor) served by 33 
promotores at seven 
locations across the United 
States 
7 educational sessions from 
the NHLBI heart-healthy 
curriculum called Your 
Heart, Your Life delivered 
by promotores +/- 1 optional 
diabetes session; intervention 
also included home visit 
and/or telephone f/up up to 6 
months 
90% of participants successful 
referred for screening (e.g. blood 
pressure, cholesterol); 
Improvement in 'heart-healthy 
behaviors' following 
intervention, only physical 
activity improvement 
statistically significant 
 ++ Unsuspected 








29 trained promotoras 
serving 188 families from 
three NCLR affiliates in 
Escondido, California; 
Chicago, Illinois; and Ojo 
Caliente, New Mexico 
7 educational sessions from 
the NHLBI heart-healthy 
curriculum called Your 
Heart, Your Life delivered 
by promotores; intervention 
also included home visit 
and/or telephone f/up up to 6 
months 
No reported results on 















Results from a 
Cardiovascular Disease 
Randomized 
Community Trial for 
Mexican Americans 
Living in a U.S.-
Mexico23 
328 Hispanic adults ages 
30–75 with at least one 
risk factor for CVD 
(overweight, smoking, 
high cholesterol, diabetic 
or hypertensive), who were 
recruited through 
approaching households in 
randomly selected census 
tracts around El Paso, TX 
HEART Study - RCT - 
intervention: eight health 
education classes based on 
the “Su Corazón, Su Vida” 
(Your Heart Your Life) 
curriculum of NHLBI and 
taught by CHWs; control: no 
involvment with CWHs 
Report development of CBPR 
process; no reported results on 
improvements of participant 
post-intervention health 
outcomes 
 ++ Unsuspected 
Balcazar, Hector G 
Byrd, Theresa L 
Ortiz, Melchor 
Tondapu, Sumanth R 
Chavez, Monica 
2009 A randomized 
community intervention 
to improve hypertension 
control among Mexican 
Americans: using the 
promotoras de salud 
community outreach 
model26 
40 participants in RCT, 58 
participants in control; 
Recruited from Hispanic 
adults ages 30–75 with at 
least one risk factor for 
CVD (overweight, 
smoking, high cholesterol, 
diabetic or hypertensive), 
who were recruited 
through approaching 
households in randomly 
selected census tracts 
around El Paso, TX 
HEART Study - RCT - 
intervention: eight health 
education classes based on 
the “Su Corazón, Su Vida” 
(Your Heart Your Life) 
curriculum of NHLBI and 
taught by CHWs; control: no 
involvement with CWHs 
Perceived benefits, and two 
heart-healthy behaviors (salt and 
sodium, and cholesterol and fat) 
were shown to be statistically 
significantly different between 
the intervention and control 
groups; no statistically 
significant or lasting 
improvements in blood pressure  
 +++  Unsuspected 
Balcázar, Héctor G 




Puentes, Flor a 
Cardenas, Victor M 
Duarte, Maria O 
Ortiz, Melchor 
Schulz, Leslie O 
2010 A promotores de salud 
intervention to reduce 
cardiovascular disease 
risk in a high-risk 
Hispanic border 
population, 2005-200827 
328 participants (192 in 
intervention) with at least 1 
CVD risk factor 
(Framingham score) were 
selected by randomizing 10 
US Census tracts in El 
Paso, Texas 
HEART Study - RCT - 
intervention: eight health 
education classes based on 
the “Su Corazón, Su Vida” 
(Your Heart Your Life) 
curriculum of NHLBI and 
taught by CHWs; control: no 
involvement with CWHs 
Significant improvements were 
seen in self-reported behaviors 
such as weight control practices 
(p=0.01), salt intake (p<0.001), 
and cholesterol and fat intake 
(p=0.01); Only diastolic blood 
pressure, was significantly 
different between the 2 groups 
after controlling for baseline 
values and confounders 
(p<0.001) 




2011 Salud Para Su Corazon 
(Health for Your Heart) 
Community Health 
Worker Model25 
Hispanic communities with 
CVD targeted by 
community-based and 
clinic-based approaches 
Summary of 6 Salud Para Su 
Corazon (SPSC) family of 
programs that have addressed 
cardiovascular disease risk 
reduction in Hispanic 
communities facilitated by 
CHWs 
Improved self-reported attitudes 
and perceptions towards CVD 
risk reduction, improved self-
reported dietary behaviors, and 
improved clinical outcomes 
(total cholesterol, non-HDL 
cholesterol and LDL cholesterol 
among others - no specific data 
provided, only general trends 




de Heer, H. D. 
Balcazar, H. G. 
Castro, F. 
Schulz, L. 
2012 A Path Analysis of a 
Randomized Promotora 
de Salud Cardiovascular 
Disease-Prevention 
Trial Among At-Risk 
Hispanic Adults31 
328 participants (192 in 
intervention) with at least 1 
CVD risk factor 
(Framingham score) were 
selected by randomizing 10 
US Census tracts in El 
Paso, Texas 
HEART Study - RCT - 
intervention: eight health 
education classes based on 
the “Su Corazón, Su Vida” 
(Your Heart Your Life) 
curriculum of NHLBI and 
taught by CHWs; control: no 
involvement with CWHs 
Using SEM analyses, 
intervention participation was 
associated with improved 
nutritional consumption, but not 
lower CVD risk. Stronger health 
beliefs predicted healthier 
nutritional habits 
 +++  Unsuspected 




Will, Julie C 
Giuliano, Anna R 
Ford, Earl S 
Marshall, James 
2004 Provider counseling, 
health education, and 
community health 
workers: the Arizona 
WISEWOMAN 
project42 
217 women over age 50 
recruited from two Tucson 
clinics participating in the 
National Breast and 




between August 1998 and 
February 2000 
Individuals randomized to 3 
interventions (provider 
counseling only, provider 
counseling + 2 health 
education classes, or 
provider counseling + 2 
health education classes + 
CWHs social support) 
Total cholesterol significantly 
decreased in both the PC+HE 
and PC+HE+CHW groups; the 
% of hypertensive individuals 
decreased significantly in both 
the PC and PC?HE?CHW 
groups; however, none of the 
characteristics were significant 
after controlling for BMI, age, 
ethnicity, and baseline 
measurement 









Will, Julie C 
2009 Clinic-based nutrition 
and lifestyle counseling 
for Hispanic women 
delivered by community 
health workers: design 
of the California 
WISEWOMAN study33 
1093 low-income, 
uninsured or underinsured 
Hispanic women aged 40–
64 who participate in 
cancer detection programs 
enrolled between January 
2006 and August 2006 
3 face-to-face in Spanish & 
English counseling sessions 
at approximately 1, 2, and 6 
months after enrollment, 
each taking place at the clinic 
for about 30 minutes; CHWs 
used visual aids and hands-
on tools to teach the New 
Leaf nutrition and physical 
activity curriculum; control - 
provided with usual care for 
elevated blood pressure and 
cholesterol 
Only baseline characteristics 
reported, no reported results on 
improvements of participant 
post-intervention health 
outcomes 
 +++  Unsuspected 
Hayashi, Toshi 
Farrell, Maureen A 
Chaput, Lily A 
Rocha, David A 
Hernandez, Marianne 
2009 Lifestyle Intervention, 
Behavioral Changes, 
and Improvement in 
Cardiovascular Risk 





uninsured or underinsured 
Hispanic women aged 40–
64 who participate in 
cancer detection programs 
enrolled between January 
2006 and August 2006; Of 
the 1,093 women enrolled 
in the study, 869 women 
(433 in intervention and 
436 in control) completed 
both the baseline screening 
and annual f/up 
3 face-to-face in Spanish & 
English counseling sessions 
at approximately 1, 2, and 6 
months after enrollment, 
each taking place at the clinic 
for about 30 minutes; CHWs 
used visual aids and hands-
on tools to teach the New 
Leaf nutrition and physical 
activity curriculum; control - 
provided with usual care for 
elevated blood pressure and 
cholesterol 
Improvement in the 10-year 
CHD risk was greater for 
intervention (-0.009) than 
control (-0.005) women, but 
difference not statistically 
significant; 5.9mm Hg reduction 
in SBP in intervention; Multiple 
regression found significantly 
greater (additional 0.017) when 
the women’s CHD risk levels 
were in the upper quartile at 
baseline 
 +++  Unsuspected 
Altman, Robin 
Nunez de Ybarra, 
Jessica 
Villablanca, Amparo C. 
2014 Community-Based 
Cardiovascular Disease 
Prevention to Reduce 
Cardiometabolic Risk in 
35 of 42 Latino, low-
income women from 
northern and central CA 
Latina Preventive Heart 
Disease Program was - 
educational sessions 
consisted of eight bimonthly 
(every 2 weeks) sessions 
Significant ( p <0.05) 
improvements in knowledge of 
symptoms, risk factors for CVD, 
calling 911, and 
knowledge/adoption of heart-
 ++ Unsuspected 
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Latina Women: A Pilot 
Program22 
delivered in increments of 
2.0–2.5 hours over the course 
of 4 months 
healthy behaviors; clinical health 
status also improved, especially 
for serum triglycerides ( p< 0.05; 
21% decline), prevalence of 
MetS (from 43% to 37% of 
participants), and serum levels 
of the proinflammatory TNF-a 
(from 16.9– 1.11 pg/mL to 13.5– 






Peyron, Rosa Adriana 
Ayala, Carma 
2015 Improving heart healthy 
lifestyles among 
participants in a Salud 
Para Su Corazón 
promotores model: the 
Mexican pilot study, 
2009-201229 
550 Mexican adults age 18 
and older living in Santa 
Fe, Mexico City, DF, 
Mexico - 452 (82%) 
completed intervention 
22 promotores led 12-week 
intervention involving 8 
educational sessions 
following the  Su Corazón su 
Vida curriculum +/- 9th 
diabetic session 
Positive responses for 
cholesterol and fat consumption 
reduction were seen among 
participants 60 or younger 
(p=0.03). Among those older 
than 60, salt reduction and 
weight control increased 
(p=0.008). Mean blood glucose 
concentration among adults 
older than 60 decreased 
postintervention (p=0 .03). 
 +++  Unsuspected 
Denman, Catalina A. 
Rosales, Cecilia 
Cornejo, Elsa 
Bell, Melanie L. 
Munguía, Diana 
Zepeda, Tanyha 
Guernsey de Zapien, Jill 




Meta Salud in Northern 
Mexico, 2011 - 201232 
166 of 265 (62.5%) 
primarily women (99%) 
Mexican women from 
Sonora, Mexico completed 
intervention and f/up 
Meta-Salud program 
consisted of 13 weekly 
educational sessions adapted 
from Pasos Adelante and Su 
Corazon, Su Vida facilitated 
by 9 CHWs 
From baseline to 3-month fol- 
low-up, we found significant 
changes in BMI (0.26 [95% CI, 
0.09–0.43]), waist circumference 
(1.00 [95% CI, 0.30–1.69] cm), 
waist-to-hip ratio (0.007 [95% 
CI, 0.001–0.01]), weight (0.66 
[95% CI, 0.24–1.11] kg), total 
cholesterol (14.2 [95% CI, 6.6–
21.8] mg/dL), HDL cholesterol 
(−11.1 [95% CI, −14.1 to −8.1] 
mg/dL), LDL cholesterol (21.6 
[95% CI, 14.0–29.2] mg/dL), 
and glucose (7.55 [95% CI, 
0.08–15.0] mg/dL) 
 +++  Unsuspected 
Hunter, Jennifer B 





Giuliano, Anna R 
2004 The impact of a 
promotora on increasing 
routine chronic disease 
prevention among 
women aged 40 and 
older at the U.S.-
Mexico border35 
204 uninsured Hispanic 
women age 40 and older 
living in a rural U.S.-
Mexico border area (e 
contiguous border 
communities of Agua 
Prieta, Sonora, Mexico, 
and Douglas, Arizona, 
United States); only US 
women eligible for 
intervention 
RC intervention - two 
intervention arms, either the 
postcard arm (control group) 
or the promotora arm 
(intervention group) to 
increase compliance with 
annual preventive exams 
Intervention was associated with 
a 35% increase in rescreening 
over the postcard-only reminder 
(risk ratio [RR] = 1.35, 95% CI 
0.95-1.92) 






Castro, Felipe G. 
2011 Mujeres en Accion: 
Design and baseline 
data36 
107 Hispanic women in 
Phoenix, AZ area  
Intervention - A theory-
based, culturally relevant 
social support intervention 
over a 12 week period, with 
3 booster sessions over the 
12 months; Control - 
monthly newsletters with 
information about sunscreen, 
breast self-examinations and 
other adult health and safety 
issues on the same schedule 
Only baseline characteristics 
reported, no reported results on 
improvements of participant 
post-intervention health 
outcomes 




Flaskerud, Jacquelyn H 
Guarnero, Peter a 
2004 The impact of lay health 
advisors on 
cardiovascular health 
promotion: using a 
community-based 
participatory approach37 
256 Latino residents of 
Pacoima who were 18 
years of age or older 
12 promotores taught 3 
classes that provided content 
aimed at promoting healthy 
lifestyles in the areas of 
physical activity, smoke-free 
environments, and nutrition 
following the  Su Corazón su 
Vida curriculum  
Improvement in lifestyle 
behaviors - Overall lifestyle 
behaviors {t = -13.40, p< 0.001), 
and the 3 subsets of nutrition 
behavior (t = -10.97, p<0.001), 
physical activity behavior {t--
12.46, p < 0.001), and smoke- 
free behavior (t = -2.61, p < 
0.05) improved from baseline to 
follow-up 








2015 A community health 
worker-led lifestyle 
behavior intervention 
for Latina (Hispanic) 
women: Feasibility and 
outcomes of a 
randomized controlled 
trial38 
223 self-identified Latinas, 
35–64 years of age, 
Spanish- and/or English-
speaking, and overweight 
(BMI ≥25) recruited from 
Los Angles community 
(86.5% 6-month f/up and 
87% 9-month f/up) 
Intervention - Mujeres Sanas 
y Precavidas 8 weekly 
classes based upon Your 
Heart, Your Life (Su 
Corazón, Su Vida) and 
Individual Teaching and 
Coaching included 8 contacts 
(4 home visits plus 4 
telephone calls) delivered 
over 4 months; Control - 6-
month safety/disaster 
preparedness educational 
program was conducted by a 
separate team of promotoras, 
not involved in the 
intervention 
Controlling for age, were 
statistically significant for waist 
circumference (F[2,213]=3.26, 
p=0.04), with the intervention 
group demonstrating a decrease 
over the follow-up period; 
change from baseline was 
statistically significant at 9 
months 
 +++  Unsuspected 
Krantz, Mori J. 
Coronel, Stephanie M. 
Whitley, Elizabeth M. 
Dale, Rita 
Yost, Jason 
Estacio, Raymond O. 
2013 Effectiveness of a 
community health 
worker cardiovascular 
risk reduction program 
in public health and 
health care settings44 
4743 participants at risk 
for CHD in 34 Colorado 
counties (25.1% Hispanic) 
with 698 a part of analysis 
population 
After the screening 
interaction, CHWs con- 
ducted a follow-up call 
approximately 2 weeks later 
to check on the status of 
referrals and action plans, 
and assist participants with 
over- coming any barriers. 
The frequency and timing of 
additional follow-ups were 
decided by the CHW and 
participant 
Statistically significant 
improvements in diet, weight, 
blood pressure, lipids, and FRS 
with the greatest effects among 
those with uncontrolled risk 
factors. Successful phone 
interaction by the CHW led to 
lower FRS at retests (p = 0.04) 
 ++  Unsuspected 
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Levitt, Naomi S. 
Puoane, Thandi 







Gaziano, Thomas A. 
2015 Referral outcomes of 
individuals identified at 
high risk of 
cardiovascular disease 
by community health 
workers in Bangladesh, 
Guatemala, Mexico, and 
South Africa46 
4,101 eligible participants 
at high cardiovascular 
disease (CVD) risk in the 
community who would 
benefit from the 
introduction of 
preventative management, 
in Bangladesh, Guatemala, 
Mexico, and South Africa 
Screening for CVD risk was 
conducted by CHWs in 
community settings, CHWs 
also provided those 
individuals identified to be at 
high risk with referral letters 
to primary health facilities 
for formal assessment and 
management 
37% percent (96/263) of those 
referred attended follow-up: 36 
of 52 (69%) were urgent and 60 
of 211 (28.4%) were non-urgent 
referrals; A diagnosis of 
hypertension (HTN) was made 
in 69% of urgent referrals and 
37% of non-urgent referrals with 
treatment instituted in all cases 







Thom, David H. 
2012 Health coaching to 
improve hypertension 
treatment in a low-
income, minority 
population45 
237 patients with poorly 
controlled hypertension at 
a primary care clinic 
(45.6% Hispanic) fin San 
Francisco, CA 
Home blood pressure 
monitoring, weekly health 
coaching, and home titration 
of blood pressure 
medications if blood 
pressures were elevated (n = 
129) vs home blood pressure 
monitoring and health 
coaching but no home 
titration (n = 108) 
Both the home-titration arm and 
the no–home-titration arm had a 
reduction in systolic blood 
pressure, with no significant 
difference between them; more 
coaching patients had, greater 
reduction in SBP 
 ++ Unsuspected 
Sanchez, V 
Cacari Stone, L 





2014 Process evaluation of a 
promotora de salud 
intervention for 
improving hypertension 
outcomes for latinos 
living in a rural US.-
Mexico border region39 
96 low-income Latino 
adults with hypertension in 
two rural/frontier coun- 
ties in the New Mexico 
border region 
Corazón por la Vida, a 9-
week promotora de salud–led 
curriculum to 
The higher the dose of sessions, 
the better the self-reported 
outcomes (salt & sodium, total 
readiness, intention to reduce 
fat); No significant findings in 
the exercise and fruit and 
vegetable readiness factors, 
participants reported barriers to 
nutritious and affordable food 
and lack of recreational options 







Spinner, Jovonni R 
Alvarado, Matilde 
2012 Salud Para Su Carozón-
-a Latino promotora-led 
cardiovascular health 
education program40 
453 Latino, primarily 
female (85.9%) from 7 
communities  in 3 states 
(FL, TX, MD) 
Promotora led 10 sessions 
follow Salud Para Su 
Corazon curriculum in 7 
communities throughout US 
Increases in physical activity 
outside of work (57%-78%), 
heart health knowledge (49%-
76%), and confidence in 
preparing heart healthy meals 
(66%-81%) (all p < 0.001) 







Thompson, Reagan H. 
Snyder, Audrey E. 
Burt, David R. 
Greiner, Doris S. 
Luna, Max A. 
2014 Risk Screening for 
Cardiovascular Disease 
and Diabetes in Latino 
Migrant Farmworkers: 
A Role for the 
Community Health 
Worker18 
66 MSFW living in 10 
housing complexes for 
migrant workers in Nelson 
County, VA 
Intervention - Latino CHWs 
led-screening using non-
invasive diabetes and CVD 
screening tools; Control - 
RN-led screening; both on sit 
(at housing complex) 
CHWs perform similarly to RNs 
in the use of non-invasive DM 
and CVD screening tools 
(p=0.10);  8 of 21 (38.1 %) of 
the referred farmworkers 
scheduled and attended 
healthcare visits 
 +++  Unsuspected 
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Whitley, Elizabeth M. 
Main, Deborah S. 
McGloin, Joe 
Hanratty, Rebecca 
2011 Reaching individuals at 
risk for cardiovascular 
disease through 
community outreach in 
Colorado43 
Data from CVD screenings 
of 17,995 individuals 
throughout Colorado 
between 2006 
and 2009 (42% Hispanic) 
CHW screening for CVD 
risk using BP, height and 
weight, finger stick blood 
collection for cholesterol; 
Glucose screening was added 
during the third year. Self-
reported data on personal and 
family health history and 
health behaviors were also 
collected; FRS≥10 were 
referred to primary care 
Increased outreach to minority 
population - Compared to 
Colorado state data, individuals 
screened were more likely to be 
African American (13% of 
screened vs. 4% for CO), 
Hispanic/Latino (42% vs. 20% 
in CO) and less likely to be high 
school graduates (55% vs. 87% 
in CO); Poor f/up - the CHWs 
completed one follow-up contact 
for only 15%, two follow-up 
contacts for 4%, and three 
contacts for 2% of clients 













Migrant and seasonal farmworkers (MSFW) play an important role in the agricultural and 
economic vitality of the United States.  Given occupational hazards associated with agricultural 
labor and work, research involving the health of migrant and season farmworkers has been 
primarily related to the occupational and environmental health concerns. However, research has 
been limited on broader health concerns affecting this population, including hypertension and 
cardiovascular health.  This study was a descriptive, cross-sectional study of a cohort of MSFW 
who are served by the North Carolina Farmworkers Health Program (NCFHP) and contracted 
sites in 2012 and 2015.  Demographic, and noninvasive anthropometric data (e.g. BMI) and 
blood pressure were collected at annual health assessments conducted by outreach workers 
during each year.  Prevalence of hypertension and obesity was calculated for each year using the 
data that met inclusion criteria and biological plausibility.  Among the cohort of farmworkers, 
the prevalence of hypertension was 23.0% in 2012 and 25.6% in 2015.  When prehypertension is 
included, 59.9% of farmworkers in 2012 and 68.1% of farmworkers in 2015 and were 
prehypertensive or hypertensive.  Additionally, 78.7% of all farmworkers with BMI data 
available were overweight or obese in 2015.  Finally, compared to seasonal farmworkers, 
migrant farmworkers demonstrated nearly double odds of hypertension in 2012 and over 1.5 the 
odds of hypertension in 2015.  These prevalence estimates are comparable to other studies of the 
prevalence of hypertension and obesity in the Hispanic/Latino population nationally.  However, 
this study was unique with its ability to describe prevalence of hypertension among farmworkers 
using actual blood pressure measurements and provide greater understanding of the health 
challenges facing this already underserved population.    
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INTRODUCTION 
Migrant and seasonal farmworkers (MSFW) play an important role in the agricultural and 
economic vitality of the United States.  North Carolina has one of the largest farmworker 
populations in the country with more than 150,000 farmworkers and their dependents working 
and living in the state during each growing season.1  Given occupational hazards associated with 
agricultural labor and work, research involving the health of migrant and season farmworkers has 
been primarily related to the occupational and environmental health concerns, e.g. living 
conditions, pesticide exposure, impacting this population.2–5  These occupational and 
environmental determinants of health are important for health care and public health providers to 
understand when serving this community.  Additionally, this information is vital for policy 
makers to understanding when crafting policies directly affecting this population.3,6,7  However, 
research has been limited on broader health concerns affecting this population, including chronic 
disease and cardiovascular health.8,9  This research hopes to add to and expand on the growing 
field of research attempting to understand the impact of cardiovascular disease on the MSFW 
population in North Carolina.   
 In 2012, North Carolina ranked sixth in United States in the number of migrant 
farmworkers working in agriculture in the state.1  According to the most recent data collected by 
the US Department of Commerce - Workforce Solutions and Agriculture Services Office, there 
were 87,871 migrant and seasonal farmworkers working in the state in 2015 and 17,496 H-2A 
visa holders.51  Migrant farmworkers are by nature migratory, traveling from place to place 
working in agriculture throughout the United States or internationally.  In contrast, seasonal 
farmworkers work primarily in agriculture, but live in one community throughout the year and 
do not travel.  The H-2A visa program is a federal program that allows foreign “guest workers” 
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to work in seasonal and temporary farm work throughout the United States.1,52,53 In the United 
States and North Carolina, the majority of farmworkers are Hispanic/Latino, with 94 percent of 
migrant farmworkers in North Carolina citing Spanish as their primary language.1,10  
Farmworkers in North Carolina are spread out between counties and differing agricultural 
industries ranging from harvesting and planting tobacco to Christmas trees.  The health of 
farmworkers is complicated by poor and crowded housing, pesticide exposure, occupational 
related illness and injuries, limited workers’ compensation, and limited health care access.2,3,5,7,11  
Additionally, adverse social determinants of health plague this population through immense 
poverty and  hunger. The  national average income is $11,000 with farmworkers on the east coast 
earning about 35 percent less than the national average, and nearly 5 of 10 farmworkers 
household in North Carolina reported not being able to purchase enough food for their families.1   
 These demographic characteristics and conditions translate to increased risk of for 
occupational and environmental-related health problems, poor oral health, increased risk for 
infectious disease, including tuberculosis and HIV/AIDS, poor mental health, and chronic 
disease.11 Research from California suggests migrant immigrant farmworkers have an elevated 
prevalence of chronic and cardiovascular disease risk factors, including obesity, high blood 
pressure and high cholesterol.8  Current estimates of the prevalence of hypertension among the 
farmworker populations are between 10.3%54 and 27%.8 However, data on chronic disease 
among farmworkers is generally based on clinical data, such as reported clinical diagnoses, or 
self-reported diagnosis.8,9,11,54–57  Little to no research has been done to understand the 
prevalence of cardiovascular risk factors, e.g. hypertension, within the farmworker population in 
the United States or North Carolina, using actual blood pressure measurements.   
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Looking at the population more broadly, it is possible these studies described above are 
underestimations of hypertension and obesity among the MSFW population given the impaired 
access to continued and long term primary care.56  Research investigating the prevalence of 
hypertension among the national Hispanic/Latino community in the United States found age-
adjusted rates of hypertension among men ranging from 25.4% to 30.1% and 23.5% to 28.8% 
among women.  Additionally, national rates of obesity within the Hispanic/Latino population 
ranged from 36.5% to 36.6% among men and 42.6% to 44.9% among women.58,59  These 
prevalence rates come from studies using data from the Hispanic Community Health Study/ 
Study of Latino (HCHS/SOL) which was able to measure blood pressure from a cohort of over 
16,000 self-identified adults aged 18 to 74 years between March 2008 and June 2011.  The 
HCHS/SOL defined hypertension as defined as systolic blood pressure ≥140 mm Hg, diastolic 
blood pressure ≥90 mm Hg, or receiving treatment.58,59   
Understanding the prevalence of hypertension in the MSFW population in North Carolina 
has both health delivery and public health implications.  For health care providers, this research 
has the opportunity to improve health delivery and care by alerting providers to a significant and 
important health problem affecting a population.  Additionally, this research has the opportunity 
to provide public health officials a better understanding of the size and scope of cardiovascular 
disease and chronic disease among farmworkers to improve outreach and the distribution of 
resources. Farmworkers are an essential population to the economic and agricultural success of 
North Carolina and the United States. This research hopes to add to the growing body of 
literature attempting to understand the risks and determinants of the health and wellbeing of this 




This study was a descriptive, cross-sectional study of a cohort of migrant and seasonal 
farmworkers (MSFW) who are served by the North Carolina Farmworkers Health Program 
(NCFHP) and contracted sites in 2012 and 2015.  This type of study design was chosen as it is 
best suited for evaluating prevalence of a disease or condition (i.e. hypertension and obesity) in a 
large population.  The cohort from which information was gathered included all migrant and 
seasonal farmworkers or their family members, 18 years or older, served by NCFHP.  While this 
cohort did not include all farmworkers working in North Carolina during the study period, it was 
a representative sample of the larger population of farmworkers in the state as well as the United 
States.   
The NCFHP, through the Office of Rural Health in the NC Department of Health and 
Human Services, works with local agencies to provide care and services throughout North 
Carolina and responds to gaps in health care that would otherwise prevent farmworkers from 
accessing health care.60  Data and information used by the NCFHP was taken from a sub-set of 
data collected from 21 farmworker health programs in North Carolina that  receive 330g migrant 
health funding from the Bureau of Primary Health Care, Health Resources and Services 
Administration (HRSA). Of the 21 programs, 10 are farmworker health programs funded by 
contract with the NCFHP which is a part of the North Carolina Office of Rural Health and 
Community Care. Data for this specific study was only taken from the 10 sites that contract with 
the NCFHP, which submit and input data into the electronic health record system, ‘fhases,’ used 
by NCFHP for care coordination and administrative purposes. Consent from farmworkers and 
their family members for their health information to be collected and entered into the ‘fhases’ 
electronic health record system was obtained by the initial outreach worker employed by NCFHP 
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or a NCFHP-contracted site on the date of service of the initial encounter.  This project received 
IRB approval through the University of North Carolina Office of Human Research Ethics 
(Reference No. 164676). 
Data Source & Data Collection 
NCFHP conducts annual health assessments with its partnering agencies to evaluate the 
health status of the several thousand farmworkers they serve.  Data used in this study was 
collected from health assessments conducted between January 1, 2015 and December 31, 2015 
and January 1, 2012 and December 31, 2012.  These health assessments were conducted by 
outreach and community health workers employed by NCFHP and/or contracted sites listed 
above.  They were commonly conducted in or nearby the camp or housing facility the 
farmworkers lived.  During these health assessments, outreach workers, primarily non-medical 
staff, take a single blood pressure measurement, weight, and height in an effort to screen clients 
for hypertension and obesity and connect them with medical services when needed.  
Additionally, outreach workers collect demographic information and basic health information 
about clients.  Health assessments were conducted in Spanish or English, dependent on the 
farmworker’s preference.  Farmworker information collected from these health assessments was 
entered into ‘fhases,’ an electronic health record program used by NCFHP.  Datasets used for 
this analysis were generated and pulled directly from ‘fhases.’ 
Definitions of Demographic Variables, Hypertension, and Obesity 
The specific demographic variables used for this descriptive study included: self-
identified sex, age, Latino identity, English fluency, type of insurance (defined as uninsured, 
Medicare, Medicaid, private, Children’s Health Insurance Program or CHIP, or other public non-
CHIP insurance), housing type (defined as rent, transitional, street, own, doubling up, public, 
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shelter, other not specified, or unknown), smoking status (defined as never smoker, former 
smoker, current every day smoker, current someday smoker, smoker with frequency unknown, 
and unknown smoking status), worker classification (defined as seasonal, migrant or other), H2A 
visa status, household size, estimated household income, NCFHP site that conducted assessment, 
and date of service or encounter date.  All demographic information was based on the self-report 
of farmworkers.  Numerical de-identified patient identification numbers were used to identify 
individual patients and remove duplicate or additional measurements not included in the 
statistical analysis.   
The anthropometric data measures used included blood pressure, weight, and height.  All 
three measurements were collected by non-medical outreach workers during the clients’ initial 
health assessment for each year.  Blood pressure was measured using an electronic blood 
pressure device with an appropriately sized cuff.  Outreach workers were trained to take up to 
two measurements of blood pressure if the first measurement was elevated (defined as a systolic 
blood pressure greater than 140 mmHg or diastolic blood pressure greater than 90 mmHg) and 
record the lowest of the two measurements into ‘fhases.’  If the second blood pressure remained 
elevated, outreach workers were trained to refer the client to a trained medical professional or 
primary care provider for additional follow-up.  Weight was measured in pounds using an 
electronic scale.  Height was measured in inches using measuring tape with the individual 
against a wall.  Body mass index (BMI) was calculated by ‘fhases’ using weight and height 
inputted in for the encounter date.   
These blood pressure and BMI measurements were used to describe the prevalence of 
hypertension and obesity in the population of farmworkers served by NCFHP.  Hypertension was 
defined using the Joint National Committee 7 (JNC7) definition of systolic blood pressure of 140 
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mmHg or diastolic blood pressure of 90 mmHg.13 For additional sub-group analysis of the 
dataset, hypertension was categorized into different stages of severity defined as: optimal (≤120 
mmHg/80 mmHg), prehypertension (121-139 mmHg/ 81-89 mmHg), mild hypertension (140-
159 mmHg/90-99 mmHg), moderate hypertension (160-179 mmHg/101-119 mmHg), and severe 
hypertension (≥180 mmHg/120 mmHg). 
BMI measurements were used to describe the prevalence of obesity in the population of 
farmworkers.  BMI classifications and obesity was defined using the US Centers for Diseases 
Control and Prevention definitions: underweight (<18.5 kg/m2), normal weight (18.5 – 24.9 
kg/m2), overweight (25.0 – 29.9 kg/m2), obese (30.0 – 39.9 kg/m2), and severely obese (>40 
kg/m2).   
Statistical Analysis 
Individual data points were collected by individual encounters or dates of the health 
assessment per farmworker.  Prior to statistical analysis, all encounters for each year were 
reviewed for quality and their measurements for biological plausibility.  Exclusion criteria for 
data included encounters where blood pressure was not recorded, encounters from farmworkers 
or their family members under age 18 years, encounters following the initial health assessment 
(i.e. additional encounters following the initial health assessment with blood pressure 
measurements), encounters that included blood pressure and/or body mass index measurements 
that were not biologically plausible.  Biological plausibility for blood pressure was defined as 
systolic blood pressure greater than 80 mmHg, diastolic blood pressure greater than 40 mmHg, 
and systolic blood pressure greater than diastolic blood pressure. Biological plausibility for BMI 
was defined as BMI greater than 15 kg/m2 and BMI less than 80 kg/m2.  All measurements that 
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did not meet these criteria for biological plausibility were excluded from the dataset prior to 
statistical analysis. 
Prevalence of hypertension and obesity was calculated for each year using the data that 
met inclusion criteria and biological plausibility.  Prevalence ratios were defined as the 
proportion of individuals with hypertension or obesity as defined above over one year.  
Prevalence of hypertension was further characterized based on demographic variables described 
above.  All prevalence calculations were unadjusted and unstandardized to a larger population 
and therefore reflect the prevalence within the specific cohort studied.  Further, logistic 
regression modeling was used to calculate unadjusted odds ratios for hypertension and obesity 
based on specific demographic characteristics (i.e. sex, worker classification, and H2A visa 
status.)  Additionally, logistic regression modeling was used to calculate unadjusted odds ratios 
for varying categories of hypertension severity and BMI classification.  All statistical testing was 
conducted at an 0.05 significance level and with 95% confidence intervals.  Statistical analysis 









 Following the exclusion of data for quality and biological plausibility, blood pressures 
were available for 4,772 farmworkers in 2012 and 6,467 farmworkers in 2015.  NCFHP outreach 
workers were not trained on appropriate weight and height measurements to calculate BMI until 
2013.  Thus, BMI was only available for the 2015 cohort of farmworkers.  Within the 2012 
cohort, “Housing Type” was missing for 107 individuals (2.2%).  The remaining variables 
analyzed had no missing data.  Within the 2015 cohort, “Housing Type” was missing for 2 
individuals (<1%), “Smoking Status” for 2 individuals (<1%), and BMI for 1,106 individuals 
(17.1%).    
 Among the 2012 cohort of farmworkers, the prevalence of hypertension was 23.0%.  
Table 1 details the demographic characteristics of cases of hypertension among MSFW served 
by NCFHP in 2012.  The average age among farmworkers found with hypertension was slightly 
higher than those without hypertension (38.7 years, SD 11.4 years vs 34.5 years, SD 10.3 years).  
Additionally, almost all farmworkers, both those with and without hypertension, were male 
(95.9% and 78.4% respectively), identified as Latino (97.6% and 98.3% respectively), not fluent 
in English (94.9% and 95.9% respectively), and uninsured (95.9% and 97.9% respectively).  
Among those with hypertension, 45.9% currently or formerly smoked cigarettes compared to 
32.8% of those without hypertension.  With regard to specific labor characteristics of the 
farmworkers, 71.6% of those with hypertension were working with H-2A visas compared to 
50.5% of those without hypertension.  Additionally, 82.0% of farmworkers in 2012 with 
hypertension were classified as migrant farmworkers compared to 70.5% of those without 
hypertension.   
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 Among the 2015 cohort, the prevalence of hypertension was 25.6%.  Table 2 details the 
demographic characteristics of cases of hypertension among MSFW served by NCFHP in 2015.  
The average age among farmworkers found with hypertension was slight higher than those 
without hypertension (38.0 years, SD 11.9 years vs 34.4 years, SD 10.6 years).  Additionally, 
almost all farmworkers, both those with and without hypertension, were male (91.0% and 81.0% 
respectively), identified as Latino (99.0% and 99.8% respectively), not fluent in English (97.6% 
and 98.2% respectively), and uninsured (96.1% and 97.4% respectively).  Among those with 
hypertension, 46.8% currently or formerly smoked cigarettes compared to 39.3% of those 
without hypertension.  Additionally, among those with hypertension 89.6% are overweight or 
obese, compared to 75.9% of farmworkers without hypertension.  Of those with hypertension 
over half or 50.7% are obese or severely obese.  With regard to specific labor characteristics of 
the farmworkers, 74.0% of those with hypertension were working with H-2A visas compared to 
62.1% of those without hypertension.  Additionally, 78.4% of farmworkers in 2015 with 
hypertension were classified as migrant farmworkers compared to 70.8% of those without 
hypertension.   
 When comparing 2012 to 2015, the prevalence of hypertension increased slightly by 
2.6% over the three years.  However, the demographic characteristics of the cohort from each 
year were similar as described above and in detail in Tables 1 and 2.   
 When blood pressure measurements were subdivided further by severity, 59.9% of 
farmworkers in 2012 were prehypertensive or hypertensive. The majority of these individuals 
were only prehypertensive (36.9%).  However, 4.7% have elevated systolic blood pressure ≥160 
mmHg or diastolic blood pressures ≥ 100 mmHg requiring relatively prompt medical care and 
blood pressure management.  In 2015, 68.1% of farmworkers were prehypertensive or 
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hypertensive, an increase of 8.2% over three years.  Again, the majority these individuals were 
only prehypertensive; however, 5.7% had elevated systolic blood pressure ≥160 mmHg or 
diastolic blood pressures ≥ 100 mmHg.  The demographic characteristics of farmworkers 
subcategorized by hypertensive severity in 2012 and 2015 is provided in Tables 3 and 4 
respectively.   
 In 2015, 78.7% of all farmworkers with BMI data available were overweight or obese.  
Table 5 provides demographic characteristics of MSFW population by BMI classification for 
2015.  In addition to high rates of obesity among the entire population, farmworkers in 2015 had 
high proportions of severe obesity, with 19.3% having a BMI greater than 40 kg/m2.   
 Male, migrant, and H-2A visa holders had greater odds of having hypertension in 2012 
(Table 6).  Compared to female farmworkers, male farmworkers odds of hypertension was 3.6 
(95% CI 2.8 – 4.6, p<0.001).  Compared to seasonal farmworkers, migrant farmworkers odds of 
hypertension was 2.0 (95% CI 1.7 – 2.4, p<0.001).  And finally, compared to non-H-2A 
farmworkers, farmworkers with H-2A visas had odds of hypertension that were 2.5 (95% CI 2.1 
– 2.9, p<0.001).  Smoking also increased the risk of hypertension among farmworkers in 2012.  
Former smokers had the highest odds of hypertension compared to nonsmokers (OR 2.1, 95% CI 
1.7 - 2.6, p<0.001).   
 Farmworkers faced similar, but slightly lower odds for hypertension in 2015 based on 
sex, worker classification and H-2A status compared to 2012 (Table 7).  Compared to female 
farmworkers, male farmworkers odds of hypertension was 2.4 (95% CI 2.0 – 2.9, p<0.001) in 
2015.  Compared to seasonal farmworkers, migrant farmworkers’ odds of hypertension was 1.6 
(95% CI 1.4 -1.9, p<0.001).  And finally, compared to non-H2A farmworkers, farmworkers with 
H-2A visas odds of hypertension was 1.7 (95% CI 1.5 – 2.0, p<0.001).  Again, former smokers 
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had the highest odds of hypertension compared to nonsmokers (OR 1.5, 95% CI 2.3 – 3.4, 
p<0.001).  Finally, in 2015 obese farmworkers had the highest odds of having hypertension 
compared to those of normal BMI (OR 2.8, 95% CI 2.3 – 3.4, p<0.001).  Alternatively, the odds 
of obesity increase as the severity of hypertension increased (Table 8).  Those with the highest 
blood pressures (i.e. ≥180/120 mmHg) had 4.1 greater odds (95% CI 2.6 – 6.6, p<0.001) of 
obesity compared to those with optimal blood pressure.  Further sub-analysis of worker 
classification found that the odds of all stages of hypertension and obesity was greater among 






 This descriptive study using demographic and blood pressure measurements collected by 
NCFHP found the prevalence of hypertension among MSFW in North Carolina was 23.0% in 
2012 and 25.6% in 2015.  Both these prevalence estimates are comparable to other studies of the 
prevalence of hypertension in the Hispanic/Latino population nationally.  Previously estimates of 
hypertension specifically in the MSFW population range from 10.3%54 and 27%8 using self-
reported and/or clinical diagnoses.  Given the challenges MSFWs face accessing health care, 
especially consistent care necessary for management of chronic diseases like hypertension, it is 
important to better understanding the health problems facing this population.  This study is 
unique in that it used actual blood pressure measurements collected by outreach workers largely 
outside a medical setting to estimate the prevalence of hypertension in the population.  Thus, this 
study was able to calculate a possibly more accurate estimate of hypertension in this population, 
while also accessing a portion of the population not usually reached. 
Additionally, this study found the prevalence of obesity (defined as BMI ≥ 30 kgm2) in 
this population was 39.6% in 2015.  This estimate is similar than other estimates of obesity 
among MSFWs (i.e. 39.5%).9  Unsurprisingly, the odds of hypertension increased among 
farmworkers as BMI increased.  Additionally, the odds of obesity increased as blood pressure 
increased.  These results are consistent other studies investigating the prevalence of obesity 
among migrant and seasonal farmworkers; however, this study was able to add to current 
literature evaluating cardiovascular risk factors, like obesity, among this underserved population. 
This study also found migrant farmworkers had a higher prevalence of hypertension in 
both 2012 and 2015 compared to their seasonal counterparts.  This distinction is important when 
considering the health and social behaviors of each group.  Given their migratory behavior 
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throughout North Carolina, nationally, and internationally, migrant farmworkers face different 
challenges accessing regular and consistent health care (e.g. greater risk of inconsistent access to 
medical care, lack of insurance, limited English fluency).  This study exemplified the health 
inequalities between migrant and seasonal farmworkers.  Compared to seasonal farmworkers, 
migrant farmworkers demonstrated nearly double odds of hypertension in 2012 and over 1.5 the 
odds of hypertension in 2015.  While migrant farmworkers represented a larger proportion of the 
entire cohort evaluated in this study, this health disparity between groups uncovered important 
differences between the two groups.   
Another unique distinction this study was its ability to differentiate cardiovascular 
disease risk factors between farmworkers with and without a H-2A visa.  This difference is 
particular importance for health care providers and outreach workers working directly with the 
farmworker population.  The H-2A visa program allows foreign workers to come to the U.S. to 
work in agriculture temporarily.  Most commonly, these migrant farmworkers come for 6-8 
months each year during the peak growing season to states throughout the U.S.61  In FY 2012, 
North Carolina ranked first among all states for the number of farmworkers working in the state 
with H-2A visas.62  In FY 2015, North Carolina ranked second just below Florida.63  This study 
found the odds of hypertension for farmworkers with H-2A visas ranged from 1.7 to 2.5 times 
greater than those without this type of visa .  Understanding the prevalence of cardiovascular 
disease risk factors, like hypertension and obesity, in this unique population of migrant 
farmworkers is particularly important because of the additional requirements of H-2A visa 
holder.  As “lawfully-permanent” migrants, H-2A visa holders are legally required to purchase 
health insurance throughout the Affordable Care Act.64  Given the health disparities facing H-2A 
visa holders, this requirement creates both specific opportunities and challenges to serve this 
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specific farmworker population.  The temporary residency of H-2A workers in the U.S. creates 
immense logistical challenges for both farmworkers and outreach workers to get signed up for 
qualifying health insurance to avoid penalties.  However, given the increased risk for 
hypertension in this specific population, it is possible increasing these farmworkers access to 
affordable health care with insurance can help manage and possible decrease their risk of 
hypertension and other cardiovascular disease risk factors in the future.   
 Despite the unique and important contributions this study provided to improve the 
understanding of prevalence of hypertension and obesity among MSFWs, it is not without its 
limitations.  First, while this study used actual blood pressure measurements to describe the 
prevalence of hypertension in the population, the method in which these measurements were 
measured is not the clinical or research standard for evaluating hypertension.  Thus, despite large 
sample size, this study can only provide an estimate of the prevalence of hypertension in the 
population.  Additionally, reliable BMI data was not available for farmworkers in 2012 and in 
the 2015 cohort 1,106 individuals (17%) had BMI data missing.  Given this missing data, the 
prevalence of obesity among farmworkers generated from this study can only be considered an 
estimate based on the data available.  Despite these limitations, it is reassuring the estimates for 
prevalence of hypertension and obesity found are similar to those calculated elsewhere.8,9,54,58,59   
 Another limitation of this study is lack of information about medication use and other 
comorbidities.  Lacking this information challenges the ability to fully understand the MSFW 
risk of cardiovascular disease.  For example, diabetes mellitus is strongly associated with 
cardiovascular diseases like stroke among both Hispanic/Latino men and women.59  Drawing 
conclusions about risk factors for cardiovascular disease among a population like MSFW, who 
are largely Hispanic/Latino, without reliable information about additional comorbidities, like 
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diabetes mellitus, becomes difficult.  Additionally, the dataset used in this study lacked reliable 
information about medication use.  Including this information in future research could first 
expand the definition of hypertension and thus improve the estimation of prevalence of 
hypertension in the population.  By relying only on blood pressure measurements to define 
hypertension, farmworkers with medication-controlled hypertension could be incorrectly 
assigned and thus the results of this study could be underestimated.  Second, this information 
could also provide information about access to blood pressure control treatment and medical care 
in this population.  Including information about comorbidities and medication use creates 
opportunities for healthcare providers and outreach workers to understand how to improve access 
of these treatment options to this underserved population.   
 This research provided an immense amount of information about the prevalence of 
hypertension and obesity among migrant and seasonal farmworkers in North Carolina.  While 
these results could be extended to other regions or states with similar populations of MSFW, 
future research at both a different regional and national levels would further increase knowledge 
about the health problems affecting this already underserved population.  Additionally, the 
benefit of descriptive studies like this one and others is to understand the problems facing the 
population in order to improve their access and quality of healthcare, public health, and social 
services.  More research is needed to understand what types of programs or interventions can be 
effective at improving cardiovascular health and other chronic diseases among farmworkers.  
Despite its limitations, this is the first paper of its kind describing prevalence of 
hypertension among farmworkers using actual blood pressure measurements not based on self-
report or clinical diagnosis.  Further, it provides information about the health disparities facing 
migrant farmworkers and farmworkers with H-2A visas.  While focused on the local farmworker 
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population in North Carolina, this information can be helpful to understand farmworker 
populations in other regions of the United States.  Farmworkers are an essential population to the 
economic and agricultural success of North Carolina and the United States.  This study provides 
immense information about cardiovascular risk factors facing an already underserved population 
with extremely poor access to regular health care and also facing significant adverse social 
determinants of health.  This information can help enhance current and future public health and 
policy strategies to confront the growing rates chronic disease facing farmworkers and other 





Table 1: Demographic Characteristics of Cases of Hypertension (mmHg) among MSFW 
served by NCFHP in 2012 
Characteristic Normotensive Hypertensive (≥140/90 mmHg) 
Overall Prevalence, n (%) 3675 (77.0%) 1097 (23.0%) 
Gender, n (%)     
   Male 2882 (78.4%) 1019 (92.9%) 
   Female 793 (21.6%) 78 (7.1%) 
Age, mean (SD) 34.5 (10.26) 38.7 (11.37) 
Latino Identity, n (%)     
   Yes 3614 (98.3%) 1071 (97.6%) 
   No 61 (1.7%) 26 (2.4%) 
English Fluency, n (%)     
   Non Fluent 3526 (95.9%) 1041 (94.9%) 
   Fluent 149 (4.1%) 56 (5.1%) 
Primary Insurance, n (%)     
   None/Uninsured 3598 (97.9%) 1052 (95.9%) 
   Private Insurance 54 (1.5%) 34 (3.1%) 
   Medicare 8 (0.2%) 7 (0.6%) 
   Medicaid 13 (0.4%) 3 (0.3%) 
   S-CHIP Medicaid 1 (<1%) 1 (0.1%) 
   Other Public, non S-CHIP 1 (<1%) 0 (0.0%) 
Housing Type, n (%)     
   Rent 2548 (71.1%) 746 (69.1%) 
   Own 117 (3.3%) 30 (2.8%) 
   Transitional 505 (14.1%) 137 (12.7%) 
   Other (doubling up, shelter, public housing, street) 91 (2.5%) 23 (2.1%) 
   Unknown/Unselected 370 (10.1%) 143 (13.0%) 
Household Size, mean (SD) 3.77 (1.95) 4.00 (1.97) 
Household Annual Income ($), mean (SD) 9931.2 (8046.9) 9594.5 (7163.6) 
Smoking Status, n (%)     
   Never Smoker 1986 (54.0%) 427 (38.9%) 
   Former Smoker 400 (10.9%) 181 (16.5%) 
   Smoker, of any kind (everyday + someday + unknown) 804 (21.9%) 320 (29.1%) 
   Unknown 485 (13.2%) 169 (15.4%) 
Worker Classification, n (%)     
   Migrant 2592 (70.5%) 900 (82.0%) 
   Seasonal 953 (25.9%) 167 (15.2%) 
   Other 130 (3.5%) 30 (2.7%) 
H-2A Visa Status, n (%)     
   Yes 1857 (50.5%) 786 (71.6%) 
   No 1818 (49.5%) 311 (28.4%) 
Site     
   North Carolina Farmworker Project/Program 637 (17.3%) 200 (18.2%) 
   Pender County Health Department 7 (0.2%) 1 (0.1%) 
   Robeson Health Care Corporation 821 (22.3%) 21 (1.9%) 
   Piedmont Health Services 735 (20.0%) 389 (35.5%) 
   Surry County Health and Nutrition Center 260 (7.1%) 153 (13.9%) 
   Wake County Human Services 302 (8.2%) 100 (9.1%) 
   Rural Health Group 211 (5.7%) 110 (10.0%) 
   Good Samaritan Clinic 177 (4.8%) 32 (2.9%) 
   Vecinos Inc 350 (9.5%) 77 (7.0%) 
   Yancey County Health Department 175 (4.8%) 14 (1.3%) 
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Table 2: Demographic Characteristics of Cases of Hypertension (mmHg) among MSFW 
served by NCFHP in 2015 
Characteristic Normotensive Hypertensive (≥140/90 mmHg) 
Overall Prevalence, n (%) 4812 (74.4%) 1655 (25.6%) 
Gender, n (%)     
   Male 3900 (81.0%) 1506 (91.0%) 
   Female 912 (19.0%) 149 (9.0%) 
Age, mean (SD) 34.4 (10.6) 38.0 (11.9) 
Latino Identity, n (%)     
   Yes 4802 (99.8%) 1639 (99.0%) 
   No 10 (0.2%) 16 (1.0%) 
English Fluency, n (%)     
   Non Fluent 4724 (98.2%) 1616 (97.6%) 
   Fluent 88 (1.8%) 39 (2.4%) 
Primary Insurance, n (%)     
   None/Uninsured 4688 (97.4%) 1590 (96.1%) 
   Private Insurance 111 (2.3%) 51 (3.1%) 
   Medicare 2 (<1%) 5 (0.3%) 
   Regular Medicaid 9 (0.2%) 8 (0.5%) 
   S-CHIP Medicaid 1 (<1%) 1 (0.1%) 
   Other Public, non S-CHIP 1 (<1%) 0 (0.0%) 
Housing Type, n (%)     
   Rent 4428 (92.1%) 1594 (96.3%) 
   Own 131 (2.7%) 43 (2.6%) 
   Transitional 200 (4.2%) 3 (0.2%) 
   Other (doubling up, shelter, public housing, street) 26 (0.5%) 4 (0.2%) 
   Unknown/Unselected 25 (0.5%) 11 (0.7%) 
Household Size, mean (SD) 4.1 (1.9) 4.1 (1.6) 
Household Annual Income ($), mean (SD) 9411.4 (7474.8) 9542.6 (6714.6) 
Smoking Status, n (%)     
   Never Smoked 2884 (60.0%) 865 (52.3%) 
   Former Smoker 640 (13.3%) 293 (17.7%) 
   Current Smoker (everyday + someday + unknown) 1252 (26.0%) 481 (29.1%) 
   Unknown Smoking Status 34 (0.7%) 16 (1.0%) 
BMI (kg/m2), mean (SD) 27.7 (5.4) 29.5 (5.8) 
BMI Classification (kg/m3), n (%)     
   Underweight (<18.5) 16 (0.3%) 5 (0.3%) 
   Normal Weight (18.5-24.9) 1144 (23.8%) 212 (12.8%) 
   Overweight (25.0-29.9) 1927 (40.0%) 599 (36.2%) 
   Obesity (30.0-39.9) 864 (18.0%) 450 (27.2%) 
   Severe Obesity (>40) 861 (17.9%) 389 (23.5%) 
Worker Classification, n (%)     
   Migrant 3408 (70.8%) 1298 (78.4%) 
   Seasonal 1240 (25.8%) 291 (17.6%) 
   Other 164 (3.4%) 66 (4.0%) 
H-2A Visa Status, n (%)     
   Yes 2989 (62.1%) 1224 (74.0%) 
   No 1823 (37.9%) 431 (26.0%) 
Site, n (%)     
   North Carolina Farmworker Project/Program 1388 (28.8%) 593 (35.8%) 
   Pender County Health Department 374 (7.8%) 81 (4.9%) 
   Robeson Health Care Corporation 586 (12.2%) 91 (5.5%) 
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   Piedmont Health Services 941 (19.6%) 368 (22.2%) 
   Surry County Health and Nutrition Center 154 (3.2%) 66 (4.0%) 
   Wake County Human Services 7 (0.1%) 0 (0.0%) 
   Rural Health Group 520 (10.8%) 214 (12.9%) 
   Good Samaritan Clinic 293 (6.1%) 74 (4.5%) 
   Vecinos Inc. 361 (7.5%) 150 (9.1%) 
   Yancey County Health Department 188 (3.9%) 18 (1.1%) 
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Overall Prevalence, n (%) 1915 (40.1%) 1760 (36.9%) 871 (18.3%) 157 (3.3%) 69 (1.4%) 
Gender, n (%)           
   Male 1286 (67.2%) 1596 (90.7%) 815 (93.6%) 142 (90.4%) 62 (89.9%) 
   Female 629 (32.8%) 164 (9.3%) 56 (6.4%) 15 (9.6%) 7 (10.1%) 
Age, mean (SD) 34.4 (9.89) 34.66 (10.65) 37.68 (10.81) 42.59 (12.35) 43.10 (13.03) 
Latino Identity, n (%)           
   Yes 1889 (98.6%) 1725 (98.0%) 854 (98.0%) 152 (96.8%) 65 (94.2%) 
   No 26 (1.4%) 35 (2.0%) 17 (2.0%) 5 (3.2%) 4 (5.8%) 
English Fluency, n (%)           
   Non Fluent 1831 (95.6%) 1695 (96.3%) 828 (95.1%) 149 (94.9%) 64 (92.8%) 
   Fluent 84 (4.4%) 65 (3.7%) 43 (4.9%) 8 (5.1%) 5 (7.2%) 
Primary Insurance, n (%)           
   None/Uninsured 1890 (98.7%) 1708 (97.0%) 839 (96.3%) 149 (94.9%) 64 (92.8%) 
   Private Insurance 19 (1.0%) 35 (2.0%) 26 (3.0%) 5 (3.2%) 3 (4.3%) 
   Medicare 2 (0.1%) 6 (0.3%) 3 (0.3%) 2 (1.3%) 2 (2.9%) 
   Regular Medicaid 3 (0.2%) 10 (0.6%) 2 (0.2%) 1 (0.6%) 0 (0.0%) 
   S-CHIP Medicaid 0 (0.0%) 1 (0.1%) 1 (0.1%) 0 (0.0%) 0 (0.0%) 
   Other Public, non S-CHIP 1 (0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Housing Type, n (%)           
   Rent 1316 (70.8%) 1232 (71.4%) 598 (69.6%) 107 (70.4%) 41 (60.3%) 
   Own 77 (4.1%) 40 (2.3%) 23 (2.7%) 6 (3.9%) 1 (1.5%) 
   Transitional 293 (15.8%) 212 (12.3%) 105 (12.2%) 18 (11.8%) 14 (20.6%) 
   Other (doubling up, shelter, 
public housing, street) 47 (2.5%) 44 (2.5%) 17 (2.0%) 2 (1.3%) 4 (5.8%) 
   Unknown/Unselected 127 (6.6%) 198 (11.3%) 116 (13.3%) 19 (12.1%) 8 (11.6%) 
Household Size, mean (SD) 3.6 (1.9) 4.0 (2.0) 4.0 (1.9) 4.0 (2.0) 3.2 (2.2) 
Household Annual Income 
($), mean (SD) 10538.6 (9213.0) 9270.3 (6484.7) 9636.8 (7116.8) 10326.3 (7367.2) 7394.7 (6957.2) 
Smoking Status, n (%)           
   Never Smoked 1240 (64.8%) 746 (42.4%) 340 (39.0%) 57 (36.3%) 30 (43.5%) 
   Former Smoker 162 (8.5%) 238 (13.5%) 145 (16.6%) 26 (16.6%) 10 (14.5%) 
   Current Smoker (everyday + 
someday + unknown) 297 (15.5%) 507 (28.8%) 252 (28.9%) 49 (31.2%) 19 (27.5%) 
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   Unknown Smoking Status 216 (11.3%) 269 (15.3%) 134 (15.4%) 25 (15.9%) 10 (14.5%) 
Worker Classification, n (%)           
   Migrant 1181 (61.7%) 1411 (80.2%) 720 (82.7%) 126 (80.3%) 54 (78.3%) 
   Seasonal 653 (34.1%) 300 (17.0%) 131 (15.0%) 26 (16.6%) 10 (14.5%) 
   Other 81 (4.2%) 49 (2.8%) 20 (2.3%) 5 (3.2%) 5 (7.2%) 
H-2AVisa Status, n (%)           
   Yes 660 (34.5%) 1197 (68.0%) 641 (73.6%) 101 (64.3%) 44 (63.8%) 
   No 1255 (65.5%) 563 (32.0%) 230 (26.4%) 56 (35.7%) 25 (36.2%) 
Site, n (%)           
   North Carolina Farmworker 
Project/Program 324 (16.9%) 313 (17.8%) 156 (17.9%) 15 (9.6%) 29 (42.0%) 
   Pender County Health 
Department 7 (0.4%) 0 (0.0%) 1 (0.1%) 0 (0.0%) 0 (0.0%) 
   Robeson Health Care 
Corporation 731 (38.2%) 90 (5.1%) 18 (2.1%) 3 (1.9%) 0 (0.0%) 
   Piedmont Health Services 210 (11.0%) 525 (29.8%) 310 (35.6%) 63 (40.1%) 16 (23.2%) 
   Surry County Health and    
Nutrition Center 73 (3.8%) 187 (10.6%) 120 (13.8%) 27 (17.2%) 6 (8.7%) 
   Wake County Human 
Services 107 (5.6%) 195 (11.1%) 83 (9.5%) 10 (6.4%) 7 (10.1%) 
   Rural Health Group 61 (3.2%) 150 (8.5%) 85 (9.8%) 21 (13.4%) 4 (5.8%) 
   Good Samaritan Clinic 117 (6.1%) 60 (3.4%) 22 (2.5%) 7 (4.5%) 3 (4.3%) 
   Vecinos Inc 172 (9.0%) 178 (10.1%) 64 (7.3%) 9 (5.7%) 4 (5.8%) 
   Yancey County Health 
Department 113 (5.9%) 62 (3.5%) 12 (1.4%) 2 (1.3%) 0 (0.0%) 
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Table 4: Demographic Characteristics of MSFW Population by Hypertension Severity in 2015 













Overall Prevalence, n (%) 2060 (31.9%) 2752 (42.6%) 1297 (20.1%) 282 (4.4%) 76 (1.2%) 
Gender, n (%)           
   Male 1459 (70.8%) 2441 (88.7%) 1186 (91.4%) 255 (90.4%) 65 (85.5%) 
   Female 601 (29.2%) 311 (11.3%) 111 (8.6%) 27 (9.6%) 11 (14.5%) 
Age, mean (SD) 34.19 (9.88) 34.51 (11.07) 37.00 (11.51) 40.52 (11.98) 45.13 (13.85) 
Latino Identity, n (%)           
   Yes 2055 (99.8%) 2747 (99.8%) 1287 (99.2%) 278 (98.6%) 74 (97.4%) 
   No 5 (0.2%) 5 (0.2%) 10 (0.8%) 4 (1.4%) 2 (2.6%) 
English Fluency, n (%)           
   Non Fluent 2015 (97.8%) 2709 (98.4%) 1270 (97.9%) 273 (96.8%) 73 (96.1%) 
   Fluent 45 (2.2%) 43 (1.6%) 27 (2.1%) 9 (3.2%) 3 (3.9%) 
Primary Insurance, n (%)           
   None/Uninsured 2013 (97.7%) 2675 (97.2%) 1252 (96.5%) 270 (95.7%) 68 (89.5%) 
   Private Insurance 43 (2.1%) 68 (2.5%) 35 (2.7%) 9 (3.2%) 7 (9.2%) 
   Medicare 0 (0.0%) 2 (0.1%) 4 (0.3%) 0 (0.0%) 1 (1.3%) 
   Regular Medicaid 3 (0.1%) 6 (0.2%) 6 (0.5%) 2 (0.7%) 0 (0.0%) 
   S-CHIP Medicaid 0 (0.0%) 1 (<1%) 0 (0.0%) 1 (0.4%) 0 (0.0%) 
   Other Public, non S-CHIP 1 (<1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Housing Type, n (%)           
   Rent 1784 (86.6%) 2644 (96.1%) 1255 (96.8%) 268 (95.0%) 71 (93.4%) 
   Own 60 (2.9%) 71 (2.6%) 29 (2.2%) 10 (3.5%) 4 (5.3%) 
   Transitional 180 (8.7%) 20 (0.7%) 3 (0.2%) 0 (0.0%) 0 (0.0%) 
   Other (doubling up, shelter, 
public housing, street) 19 (0.9%) 7 (0.3%) 3 (0.2%) 1 (0.4%) 0 (0.0%) 
   Unknown/Unselected 16 (0.8%) 9 (0.3%) 7 (0.5%) 3 (1.1%) 1 (1.3%) 
Household Size, mean (SD) 4.0 (2.0) 4.2 (1.9) 4.1 (1.8) 4.2 (1.9) 3.7 (1.9) 
Household Annual Income ($), 
mean (SD) 9527.9 (7513.4) 9324.2 (7445.9) 9461.0 (6617.4) 9711.28 (6728.6) 10310.5 (8195.8) 
Smoking Status, n (%)           
   Never Smoked 1387 (67.4%) 1497 (54.4%) 679 (52.4%) 142 (50.4%) 44 (57.9%) 
   Former Smoker 238 (11.6%) 402 (14.6%) 216 (16.7%) 63 (22.3%) 14 (18.4%) 
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   Current Smoker (everyday + 
someday + unknown) 412 (20.0%) 840 (30.5%) 390 (30.0%) 76 (27.0%) 15 (19.7%) 
   Unknown Smoking Status 22 (1.1%) 12 (0.4%) 12 (0.9%) 1 (0.4%) 3 (3.9%) 
BMI (kg/m3), mean (SD) 27.2 (5.3) 28.1 (5.4) 29.2 (5.5) 30.4 (7.0) 30.8 (6.1) 
BMI Classification (kg/m3)           
   Underweight (<18.5) 7 (0.3%) 9 (0.3%) 4 (0.3%) 1 (0.4%) 0 (0.0%) 
   Normal Weight (18.5-24.9) 550 (26.7%) 594 (21.6%) 175 (13.5%) 32 (11.3%) 5 (6.6%) 
   Overweight (25.0-29.9) 898 (43.6%) 1029 (37.4%) 486 (37.5%) 90 (31.9%) 23 (30.3%) 
   Stage 1 Obesity (30.0-34.9) 254 (12.3%) 455 (16.5%) 279 (21.5%) 57 (20.2%) 15 (19.7%) 
   Stage 2 Obesity (35.0-39.9) 56 (2.7%) 99 (3.6%) 68 (5.2%) 25 (8.9%) 6 (7.9%) 
   Severe Obesity (>40) 295 (14.3%) 566 (20.6%) 285 (22.0%) 77 (27.3%) 27 (35.5%) 
Worker Classification, n (%)           
   Migrant 1249 (60.6%) 2159 (78.5%) 1037 (80.0%) 209 (74.1%) 52 (68.4%) 
   Seasonal 736 (35.7%) 504 (18.3%) 213 (16.4%) 56 (19.9%) 22 (28.9%) 
   Other 75 (3.6%) 89 (3.2%) 47 (3.6%) 17 (6.0%) 2 (2.6%) 
H-2A Visa Status, n (%)           
   Yes 978 (47.5%) 2011 (73.1%) 981 (75.6%) 199 (70.6%) 44 (57.9%) 
   No 1082 (52.5%) 741 (26.9%) 316 (24.4%) 83 (29.4%) 32 (42.1%) 
Site           
   North Carolina Farmworker 
Project/Program 471 (22.9%) 917 (33.3%) 476 (36.7%) 96 (34.0%) 21 (27.6%) 
   Pender County Health 
Department 199 (9.7%) 175 (6.4%) 63 (4.9%) 14 (5.0%) 4 (5.3%) 
   Robeson Health Care 
Corporation 463 (22.5%) 123 (4.5%) 69 (5.3%) 19 (6.7%) 3 (3.9%) 
   Piedmont Health Services 275 (13.3%) 666 (24.2%) 282 (21.7%) 62 (22.0%) 24 (31.6%) 
   Surry County Health and 
Nutrition Center 56 (2.7%) 98 (3.6%) 56 (4.3%) 9 (3.2%) 1 (1.3%) 
   Wake County Human Services 4 (0.2%) 3 (0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
   Rural Health Group 147 (7.1%) 373 (13.6%) 162 (12.5%) 44 (15.6%) 8 (10.5%) 
   Good Samaritan Clinic 172 (8.3%) 121 (4.4%) 51 (3.9%) 20 (7.1%) 3 (3.9%) 
   Vecinos Inc. 151 (7.3%) 210 (7.6%) 123 (9.5%) 17 (6.0%) 10 (13.2%) 
   Yancey County Health 
Department 122 (5.9%) 66 (2.4%) 15 (1.2%) 1 (0.4%) 2 (2.6%) 
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Stage 1 Obesity 
(30.0-34.9) 




Overall Prevalence, n (%) 21 (0.3%) 1356 (21.0%) 2526 (39.1%) 1060 (16.4%) 254 (3.9%) 1250 (19.3%) 
Gender, n (%)             
   Male 19 (90.5%) 1200 (88.5%) 2168 (85.8%) 826 (77.9%) 164 (64.6%) 1029 (82.3%) 
   Female 2 (9.5%) 156 (11.5%) 358 (14.2%) 234 (22.1%) 90 (35.4%) 221 (17.7%) 
Age, mean (SD) 29.4 (11.6) 30.8 (10.4) 35.6 (10.5) 37.5 (10.8) 38.6 (10.3) 37.1 (11.7) 
Latino Identity, n (%)             
   Yes 21 (100.0%) 1350 (99.6%) 2522 (99.8%) 1055 (99.5%) 254 (100.0%) 1239 (99.1%) 
   No 0 (0.0%) 6 (0.4%) 4 (0.2%) 5 (0.5%) 0 (0.0%) 11 (0.9%) 
English Fluency, n (%)             
   Non Fluent 18 (85.7%) 1330 (98.1%) 2492 (98.7%) 1036 (97.7%) 248 (97.6%) 1216 (97.3%) 
   Fluent 3 (14.3%) 26 (1.9%) 34 (1.3%) 24 (2.3%) 6 (2.4%) 34 (2.7%) 
Primary Insurance, n (%)             
   None/Uninsured 21 (100.0%) 1342 (99.0%) 2490 (98.6%) 1038 (97.9%) 251 (98.8%) 1136 (90.9%) 
   Private Insurance 0 (0.0%) 12 (0.9%) 28 (1.1%) 18 (1.7%) 2 (0.8%) 102 (8.2%) 
   Medicare 0 (0.0%) 0 (0.0%) 2 (0.1%) 1 (0.1%) 0 (0.0%) 4 (0.3%) 
   Regular Medicaid 0 (0.0%) 2 (0.1%) 4 (0.2%) 3 (0.3%) 0 (0.0%) 8 (0.6%) 
   S-CHIP Medicaid 0 (0.0%) 0 (0.0%) 2 (0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
   Other Public, non S-CHIP 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.4%) 0 (0.0%) 
Housing Type, n (%)             
   Rent 20 (95.2%) 1310 (96.6%) 2261 (89.6%) 999 (94.2%) 235 (92.5%) 1197 (95.8%) 
   Own 0 (0.0%) 12 (0.9%) 56 (2.2%) 46 (4.3%) 16 (6.3%) 44 (3.5%) 
   Transitional 0 (0.0%) 25 (1.8%) 170 (6.7%) 5 (0.5%) 1 (0.4%) 2 (0.2%) 
   Other (doubling up, shelter, public 
housing, street) 0 (0.0%) 4 (0.3%) 23 (0.9%) 1 (0.1%) 1 (0.4%) 1 (0.1%) 
   Unknown/Unselected 1 (4.8%) 5 (0.4%) 14 (0.6%) 9 (0.8%) 1 (0.4%) 6 (0.5%) 
Household Size, mean (SD) 4.2 (1.8) 4.1 (2.0) 3.9 (1.9) 4.2 (1.8) 4.2 (1.9) 4.3 (1.9) 
Household Annual Income ($), 
mean (SD) 
7147.6 
(7300.5) 7822.1 (6748.9) 9377.7 (6778.2) 9843.9 (8089.1) 10475.5 (7846.8) 
10832.4 
(7655.3) 
Smoking Status, n (%)             
   Never Smoked 11 (52.4%) 768 (56.6%) 1490 (59.0%) 645 (60.8%) 175 (68.9%) 660 (52.8%) 
   Former Smoker 3 (14.3%) 146 (10.8%) 350 (13.9%) 150 (14.2%) 34 (13.4%) 250 (20.0%) 
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   Current Smoker (everyday + 
someday + unknown) 6 (28.5%) 436 (32.2%) 665 (26.3%) 253 (23.9%) 41 (16.1%) 332 (26.6%) 
   Unknown Smoking Status 1 (4.8%) 6 (0.4%) 19 (0.8%) 12 (1.1%) 4 (1.6%) 8 (0.6%) 
Hypertensive (≥140/90), n (%)             
   Yes 5 (23.8%) 212 (15.6%) 599 (23.7%) 351 (33.1%) 99 (39.0%) 389 (31.1%) 
   No 16 (76.2%) 1144 (84.4%) 1927 (76.3%) 709 (66.9%) 155 (61.0%) 861 (68.9%) 
Worker Classification, n (%)             
   Migrant 18 (85.7%) 1099 (81.0%) 1853 (73.4%) 693 (65.4%) 130 (51.2%) 913 (73.0%) 
   Seasonal 1 (4.8%) 205 (15.1%) 588 (23.3%) 320 (30.2%) 108 (42.5%) 309 (24.7%) 
   Other 2 (9.5%) 52 (3.8%) 85 (3.4%) 47 (4.4%) 16 (6.3%) 28 (2.2%) 
H-2A Visa Status, n (%)             
   Yes 17 (81.0%) 1011 (74.6%) 1589 (62.9%) 626 (59.1%) 117 (46.1%) 853 (68.2%) 
   No 4 (19.0%) 345 (25.4%) 937 (37.1%) 434 (40.9%) 137 (53.9%) 397 (31.8%) 
Site, n (%)             
   North Carolina Farmworker 
Project/Program 5 (23.8%) 583 (43.0%) 856 (33.9%) 378 (35.7%) 82 (32.3%) 77 (6.2%) 
   Pender County Health Department 0 (0.0%) 80 (5.9%) 178 (7.0%) 96 (9.1%) 26 (10.2%) 75 (6.0%) 
   Robeson Health Care Corporation 3 (14.3%) 115 (8.5%) 454 (18.0%) 66 (6.2%) 16 (6.3%) 23 (1.8%) 
   Piedmont Health Services 2 (9.5%) 126 (9.3%) 231 (9.1%) 116 (10.9%) 22 (8.7%) 812 (65.0%) 
   Surry County Health and 
Nutrition Center 4 (19.0%) 35 (2.6%) 58 (2.3%) 27 (2.5%) 7 (2.8%) 89 (7.1%) 
   Wake County Human Services 0 (0.0%) 0 (0.0%) 1 (<1%) 3 (0.3%) 3 (1.2%) 0 (0.0%) 
   Rural Health Group 1 (4.8%) 166 (12.2%) 358 (14.2%) 159 (15.0%) 32 (12.6%) 18 (1.4%) 
   Good Samaritan Clinic 5 (23.8%) 87 (6.4%) 104 (4.1%) 69 (6.5%) 19 (7.5%) 83 (6.6%) 
   Vecinos Inc. 1 (4.8%) 122 (9.0%) 204 (8.1%) 101 (9.5%) 34 (13.4%) 49 (3.9%) 
   Yancey County Health 
Department 0 (0.0%) 42 (3.1%) 82 (3.2%) 45 (4.2%) 13 (5.1%) 24 (1.9%) 
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Table 6: Odds Ratios of Hypertension based on Gender, Migrant Classification, H-2A 
Status, and Smoking Status in 2012 
Note: Odds Ratio = OR; SE = Standard Error; CI = Confidence Interval 
 
Odds Ratios of Hypertension by Gender in 2012 
 OR SE 95% CI p value 
Female* 0.10 0.01 0.08 - 0.12 <0.001 
Male 3.59 0.45 2.82 - 4.58 <0.001 
*Reference standard for logistic regression model 
 
Odds Ratios of Hypertension by Worker Classification in 2012 
 OR SE 95% CI p value 
Seasonal Workers* 0.18 0.01 0.15 - 0.21 <0.001 
Migrant Workers  1.98 0.18 1.65 - 2.37 <0.001 
Other 1.32 0.29 0.87 - 2.02 0.209 
*Reference standard for logistic regression model 
 
Odds Ratios of Hypertension by H2A Visa in 2012 
 OR SE 95% CI p value 
No H-2A Visa* 0.17 0.01 0.15 - 0.19 <0.001 
H-2A Visa 2.47 0.18 2.14 - 2.86 <0.001 
*Reference standard for logistic regression model 
 
Odds Ratios of Hypertension by Smoking Status in 2012 
 OR SE 95% CI p value 
Never Smoker* 0.22 0.01 0.19 - 0.24 <0.001 
Former Smoker 2.10 0.22 1.72 - 2.58 <0.001 
Current Everyday Smoker 1.81 0.20 1.46 - 2.24 <0.001 
Current Someday Smoker 1.91 0.21 1.54 - 2.36 <0.001 
Current Smoker (frequency unknown) 1.72 0.64 0.83 - 3.59 0.146 
Unknown Smoking Status 1.62 0.19 1.32 - 1.99 <0.001 
*Reference standard for logistic regression model 
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Table 7: Odds Ratios of Hypertension based on Gender, Migrant Classification, H2A 
Status, Smoking Status, and Obesity in 2015 
Note: Odds Ratio = OR; SE = Standard Error; CI = Confidence Interval 
 
Odds Ratio of Hypertension by Gender in 2015 
 OR SE 95% CI p value 
Female* 0.16 0.01 0.14 - 0.19 <0.001 
Male 2.36 0.22 1.97 - 2.84 <0.001 
*Reference standard for logistic regression model 
 
Odds Ratios of Hypertension by H2A Visa in 2015 
 OR SE 95% CI p value 
No H-2A Visa* 0.24 0.01 0.21 - 0.26 <0.001 
H-2A Visa 1.73 0.11 1.53 - 1.96 <0.001 
*Reference standard for logistic regression model 
 
Odds Ratios of Hypertension by Worker Classification in 2015 
 OR SE 95% CI p value 
Seasonal Workers* 0.23 0.02 0.21 - 0.27 <0.001 
Migrant Workers  1.62 0.12 1.41 - 1.87 <0.001 
Other 1.71 0.27 1.25 - 2.34 0.001 
*Reference standard for logistic regression model 
 
Odds Ratios of Hypertension by Smoking Status in 2015 
 OR SE 95% CI p value 
Never Smoker* 0.30 0.01 0.28 - 0.32 <0.001 
Former Smoker 1.53 0.12 1.30 - 1.79 <0.001 
Current Everyday Smoker 1.28 0.12 1.06 - 1.54 0.009 
Current Someday Smoker 1.29 0.10 1.10 - 1.50 0.001 
Current Smoker (Frequency Unknown) 1.00 0.66 0.27 - 3.64 1 
Unknown Smoking Status 1.57 0.48 0.86 - 2.86 0.141 
*Reference standard for logistic regression model 
 
Odds Ratios of Hypertension by BMI Classification (kg/m2) in 2015 
 OR SE 95% CI p value 
Normal BMI (18.5-24.9)* 0.19 0.01 0.16 - 0.21 <0.001 
Underweight (<18.5) 1.67 0.87 0.61 - 4.65 0.313 
Overweight (25.0-29.9) 1.68 0.15 1.41 - 1.99 <0.001 
Obese (30.0-39.9) 2.81 0.27 2.33 - 3.38 <0.001 
Severely Obese (>40) 2.44 0.24 2.02 - 2.95 <0.001 
*Reference standard for logistic regression model 
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Table 8: Odds Ratios of Obesity based on Hypertensive Severity and Migrant 
Classification in 2015 
Note: Odds Ratio = OR; SE = Standard Error; CI = Confidence Interval 
 
Odds Ratios of Obesity (30.0-39.9kg/m2) by Hypertensive Severity in 2015 
 OR SE 95% CI p value 
Optimal Blood Pressure (≤120/80 mmHg)* 0.42 0.02 0.38 - 0.46 <0.001 
Prehypertension (121-139/81-89 mmHg) 1.65 0.10 1.46 - 1.86 <0.001 
Mild Hypertension (140-159/90-99 mmHg) 2.29 0.17 1.98 - 2.64 <0.001 
Moderate Hypertension (160-179/100 -119 mmHg) 3.11 0.40 2.41 - 4.01 <0.001 
Severe Hypertensive (≥180/120 mmHg) 4.12 1.00 2.56 - 6.63 <0.001 
*Reference standard for logistic regression model 
 
Odds Ratio of Obesity by Worker Classification in 2015 
 OR SE 95% CI p value 
Normal BMI (18.5-24.9 kg/m2) 
Seasonal Workers* 0.15 0.01 0.13 - 0.18 <0.001 
Migrant Workers 1.97 0.16 1.67 - 2.32 <0.001 
Other 1.89 0.33 1.34 - 2.66 <0.001 
Underweight (<18.5 kg/m2) 
Seasonal Workers* 0.00 0.00 0.00 - 0.01 <0.001 
Migrant Workers 5.87 6.04 0.78 - 44.04 0.085 
Other 13.42 16.46 1.21 - 148.61 0.034 
Overweight (25.0-29.9 kg/m2) 
Seasonal Workers* 0.62 0.03 0.56 - 0.69 <0.001 
Migrant Workers 1.04 0.06 0.93 - 1.17 0.5 
Other 0.94 0.14 0.71 - 1.25 0.673 
Obese (30.0-39.9 kg/m2) 
Seasonal Workers* 0.39 0.02 0.35 - 0.43 <0.001 
Migrant Workers 0.55 0.04 0.48 - 0.62 <0.001 
Other 0.97 0.15 0.71 - 1.33 0.859 
Severely Obese (>40 kg/m2) 
Seasonal Workers* 0.25 0.02 0.22 - 0.29 <0.001 
Migrant Workers 0.95 0.07 0.82 - 1.10 0.503 
Other 0.55 0.12 0.36 - 0.83 0.004 
*Reference standard for logistic regression model  
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Table 9: Odds Ratios by Hypertension Severity based on Migrant Classification in 2012 
Note: Odds Ratio = OR; SE = Standard Error; CI = Confidence Interval 
 
Odds Ratio of Hypertension Severity by Worker Classification in 2012 
 OR SE 95% CI p value 
Optimal Blood Pressure (≤120/80 mmHg) 
Seasonal Workers* 1.40 0.08  1.24 - 1.57 <0.001 
Migrant Workers 0.37 0.03 0.32 - 0.42 <0.001 
Other 0.73 0.12 0.53 - 1.02 0.067 
Prehypertension (121-139/81-89 mmHg)  
Seasonal Workers* 0.37 0.02 0.32 - 0.42 <0.001 
Migrant Workers 1.85 0.14 1.58 - 2.15 <0.001 
Other 1.21 0.22 0.84 - 1.73 0.308 
Mild Hypertension (140-159/90-99 mmHg) 
Seasonal Workers* 0.13 0.01 0.11 - 0.16 <0.001 
Migrant Workers 1.96 0.20 1.61 - 2.39 <0.001 
Other 1.08 0.28 0.65 - 1.78 0.768 
Moderate Hypertension (160-179/100-119 mmHg) 
Seasonal Workers* 0.02 0.00 0.016 - 0.04 <0.001 
Migrant Workers 1.58 0.34 1.03 - 2.42 <0.001 
Other 1.36 0.67 0.02 - 0.04 0.538 
Severe Hypertensive (≥180/120 mmHg)  
Seasonal Workers* 0.01 0.003 0.004 - 0.02 <0.001 
Migrant Workers 1.74 0.60 0.88 - 3.43 0.108 
Other 3.58 1.99 1.21 - 10.61 0.021 
*Reference standard for logistic regression model
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Table 10: Odds Ratios of Hypertension Severity based on Migrant Classification in 2015 
Note: Odds Ratio = OR; SE = Standard Error; CI = Confidence Interval 
 
Odds Ratio of Hypertension Severity by Worker Classification in 2015 
 OR SE 95% CI p value 
Optimal Blood Pressure (≤120/80 mmHg) 
Seasonal Workers* 0.93 0.05 0.84 - 1.02 0.132 
Migrant Workers 0.39 0.02 0.35 - 0.44 <0.001 
Other 0.52 0.08 0.39 - 0.70 <0.001 
Prehypertension (121-139/81-89 mmHg)  
Seasonal Workers* 0.49 0.03 0.44 - 0.55 <0.001 
Migrant Workers 1.73 0.11 1.53 - 1.95 <0.001 
Other 1.27 0.19 0.97 - 1.71 0.084 
Mild Hypertension (140-159/90-99 mmHg) 
Seasonal Workers* 0.16 0.01 0.14 - 0.19 <0.001 
Migrant Workers 1.75 0.14 1.49 - 2.05 <0.001 
Other 1.59 0.29 1.12 - 2.26 0.01 
Moderate Hypertension (160-179/100-119 mmHg) 
Seasonal Workers* 0.04 0.01 0.03 - 0.05 <0.001 
Migrant Workers 1.22 0.19 0.91 - 1.65 0.187 
Other 2.1 0.60 1.20 - 3.69 0.009 
Severe Hypertensive (≥180/120 mmHg)  
Seasonal Workers* 0.01 0.01 0.01 - 0.02 <0.001 
Migrant Workers 0.77 0.20 0.47 - 1.27 0.299 
Other 0.60 0.45 0.14 - 2.58 0.494 





1.  Farmworker Advocacy Network, NC Farmworker Health Program, NC Farmworker 
Institute, Student Action with Farmworkers, Witness for Justice. Facts about North 
Carolina Farmworkers. Farmworker Ministry Committee of the North Carolina Council 
of Churches; 2012. 
2.  Kearney GD, Rodriguez G, Quandt SA, Arcury JT, Arcury TA. Work Safety Climate, 
Safety Behaviors, and Occupational Injuries of Youth Farmworkers in North Carolina. Am 
J Public Health. 2015;105(7):1336-1343. doi:10.2105/AJPH.2014.302519. 
3.  Arcury TA, Quandt SA. Living and Working Safety: Challenges for Migrant and Seasonal 
Farmworkers. N C Med J. 2011;72(6):466-470. 
4.  Quandt SA, Pope CN, Chen H, Summers P, Arcury TA. Longitudinal Assessment of 
Blood Cholinesterase Activities Over 2 Consecutive Years Among Latino 
Nonfarmworkers and Pesticide-Exposed Farmworkers in North Carolina. J Occup Env 
Med. 2015;57(8):851-857. doi:10.1097/jom.0000000000000496. 
5.  Sakala C. Migrant and Seasonal Farmworkers in the United States: A Review of Health 
Hazards, Status, and Policy. Int Migr Rev. 1987;21(3):659-687. 
6.  Evans GW, Kantrowitz E. Socioeconomic status and health: the potential role of 
environmental risk exposure. Annu Rev Public Heal. 2002;23(Figure 1):303-331. 
doi:10.1146/annurev.publhealth.23.112001.112349. 
7.  Villarejo D. The health of U.S. hired farm workers. Annu Rev Public Health. 
2003;24:175-193. doi:10.1146/annurev.publhealth.24.100901.140901. 
8.  Villarejo D, Mccurdy S a, Bade B, Samuels S, Lighthall D, Iii DW. The Health of 
California’ s Immigrant Hired Farmworkers. Am J Ind Med. 2010;53(November 
2009):387-397. doi:10.1002/ajim.20796. 
9.  Castañeda SF, Rosenbaum RP, Holscher JT, Madanat H, Talavera GA. Cardiovascular 
Disease Risk Factors Among Latino Migrant and Seasonal Farmworkers. J Agromedicine. 
2015;20(2):95-104. doi:10.1080/1059924X.2015.1010060. 
10.  North Carolina Farmworker Health Program. Assessment of the Need for Health Services 
among Farmworkers in North Carolina Table of Contents. Raleigh, NC: North Carolina 
Farmworker Health Program; 2014. 
11.  Arcury TA, Quandt SA. Delivery of health services to migrant and seasonal farmworkers. 
Annu Rev Public Health. 2007;28:345-363. 
doi:10.1146/annurev.publhealth.27.021405.102106. 
12.  Wolff T, Miller T. Evidence for the reaffirmation of the U.S. Preventive Services Task 
Force recommendation on screening for high blood pressure. Ann Intern Med. 
2007;147(11):787-791. doi:147/11/787 [pii]. 
13.  Chobanian A V, Bakris GL, Black HR, et al. The Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: 
the JNC 7 report. JAMA. 2003;289(19):2560-2572. doi:10.1001/jama.289.19.2560. 
14.  James PA, Oparil S, Carter BL, et al. Evidence-Based Guideline for the Management of 
High Blood Pressure in Adults. Jama. 2013;1097(5):1-14. doi:10.1001/jama.2013.284427. 
15.  Brownstein JN, Chowdhury FM, Norris SL, et al. Effectiveness of Community Health 
Workers in the Care of People with Hypertension. Am J Prev Med. 2007;32(5):435-447. 
doi:10.1016/j.amepre.2007.01.011. 
16.  Brownstein J, Bone L, Dennison C. Community health workers as interventionists in the 
	 64	
prevention and control of heart disease and stroke. Am J Prev Med. 2005;29:128-133. 
doi:10.1016/j.ampre.2005.07.024. 
17.  Fleury J, Keller C, Perez A, Lee SM. The role of lay health advisors in cardiovascular risk 
reduction: A review. Am J Community Psychol. 2009;44(1-2):28-42. doi:10.1007/s10464-
009-9253-9. 
18.  Thompson RH, Snyder AE, Burt DR, Greiner DS, Luna MA. Risk Screening for 
Cardiovascular Disease and Diabetes in Latino Migrant Farmworkers: A Role for the 
Community Health Worker. J Community Health. 2014;40(1):131-137. 
doi:10.1007/s10900-014-9910-2. 
19.  Berkman ND, Lohr KN, Ansari MT, et al. Grading the strength of a body of evidence 
when assessing health care interventions: An EPC update. J Clin Epidemiol. 
2015;68(11):1312-1324. doi:10.1016/j.jclinepi.2014.11.023. 
20.  Viswanathan M, Ammerman A, Eng E, et al. Community-based participatory research: 
assessing the evidence. Evid Rep Technol Assess (Summ). 2004;(99):1-8. 
21.  Carrasquillo O, Patberg E, Alonzo Y, Li H, Kenya S. Rationale and design of the Miami 
Healthy Heart Initiative: A randomized controlled study of a community health worker 
intervention among Latino patients with poorly controlled diabetes. Int J Gen Med. 
2014;7:115-125. doi:10.2147/IJGM.S56250. 
22.  Altman R, Nunez de Ybarra J, Villablanca AC. Community-Based Cardiovascular 
Disease Prevention to Reduce Cardiometabolic Risk in Latina Women: A Pilot Program. J 
Women’s Heal. 2014;23(4):350-357. doi:10.1089/jwh.2013.4570. 
23.  Balcazar H, Rosenthal L, De Heer H, et al. Use of Community-based Participatory 
Research to Disseminate Baseline Results from a Cardiovascular Disease Randomized 
Community Trial for Mexican Americans Living in a U.S.-Mexico Border Community. 
Educ Health (Abingdon). 2009;22(3):279. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2865886/. 
24.  Balcazar H. Salud Para Su Corazon-NCLR: A Comprehensive Promotora Outreach 
Program to Promote Heart-Healthy Behaviors Among Hispanics. Health Promot Pract. 
2006;7(1):68-77. doi:10.1177/1524839904266799. 
25.  Balcazar H, Alvarado M, Ortiz G. Salud Para Su Corazon (Health for Your Heart) 
Community Health Worker Model. J Ambul Care Manage. 2011;34(4):362-372. 
doi:10.1097/JAC.0b013e31822cbd0b. 
26.  Balcazar HG, Byrd TL, Ortiz M, Tondapu SR, Chavez M. A randomized community 
intervention to improve hypertension control among Mexican Americans: using the 
promotoras de salud community outreach model. J Health Care Poor Underserved. 
2009;20(915):1079-1094. doi:10.1353/hpu.0.0209. 
27.  Balcázar HG, de Heer H, Rosenthal L, et al. A promotores de salud intervention to reduce 
cardiovascular disease risk in a high-risk Hispanic border population, 2005-2008. Prev 
Chronic Dis. 2010;7(2):A28. doi:A28 [pii]. 
28.  Balcázar H, Alvarado M, Hollen ML, Gonzalez-Cruz Y, Pedregón V. Evaluation of Salud 
Para Su Corazón (Health for your Heart) -- National Council of La Raza Promotora 
Outreach Program. Prev Chronic Dis. 2005;2(3):A09. doi:A09 [pii]. 
29.  Balcázar H, Fernández-Gaxiola AC, Pérez-Lizaur AB, Peyron RA, Ayala C. Improving 
heart healthy lifestyles among participants in a Salud Para Su Corazón promotores model: 
the Mexican pilot study, 2009-2012. Prev Chronic Dis. 2015;12:E34. 
doi:10.5888/pcd12.140292. 
	 65	
30.  Cutshaw C, Staten L, Reinschmidt K, Davidson C, Roe D. Depressive Symptoms and 
Health-Related Quality of Life Among Participants in the Pasos Adelante Chronic Disease 
Prevention and Control Program, Arizona, 2005-2008. Prev Chronic Dis. 2011;9(1):2-9. 
doi:10.5888/pcd9.110020. 
31.  de Heer HD, Balcazar HG, Castro F, Schulz L. A Path Analysis of a Randomized 
Promotora de Salud Cardiovascular Disease-Prevention Trial Among At-Risk Hispanic 
Adults. Heal Educ Behav. 2012;39(1):77-86. doi:10.1177/1090198111408720. 
32.  Denman CA, Rosales C, Cornejo E, et al. Evaluation of the Community-Based Chronic 
Disease Prevention Program Meta Salud in Northern Mexico, 2011 - 2012. Prev Chronic 
Dis. 2014;11(140218):1-9. doi:10.5888/pcd11.140218. 
33.  Farrell M a, Hayashi T, Loo RK, et al. Clinic-based nutrition and lifestyle counseling for 
Hispanic women delivered by community health workers: design of the California 
WISEWOMAN study. J Womens Health (Larchmt). 2009;18(5):733-739. 
doi:10.1089/jwh.2008.0871. 
34.  Hayashi T, Farrell MA, Chaput LA, Rocha DA, Hernandez M. Lifestyle Intervention, 
Behavioral Changes, and Improvement in Cardiovascular Risk Profiles in the California 
WISEWOMAN Project. J Women’s Heal. 2009;19(6):1129-1138. 
doi:10.1089/jwh.2009.1631. 
35.  Hunter JB, de Zapien JG, Papenfuss M, Fernandez ML, Meister J, Giuliano AR. The 
impact of a promotora on increasing routine chronic disease prevention among women 
aged 40 and older at the U.S.-Mexico border. Health Educ Behav. 2004;31(4 Suppl):18S - 
28S. doi:10.1177/1090198104266004. 
36.  Keller C, Fleury J, Perez A, Belyea M, Castro FG. Mujeres en Accion: Design and 
baseline data. J Community Health. 2011;36(5):703-714. doi:10.1007/s10900-011-9363-9. 
37.  Kim S, Koniak-Griffin D, Flaskerud JH, Guarnero P a. The impact of lay health advisors 
on cardiovascular health promotion: using a community-based participatory approach. J 
Cardiovasc Nurs. 2004;19(3):192-199. doi:10.5993/AJHB.24.1.7. 
38.  Koniak-Griffin D, Brecht M-L, Takayanagi S, Villegas J, Melendrez M, Balcázar H. A 
community health worker-led lifestyle behavior intervention for Latina (Hispanic) 
women: Feasibility and outcomes of a randomized controlled trial. Int J Nurs Stud. 
2015;52(1):75-87. doi:10.1016/j.ijnurstu.2014.09.005. 
39.  Sanchez V, Cacari Stone L, Moffett ML, et al. Process evaluation of a promotora de salud 
intervention for improving hypertension outcomes for latinos living in a rural u.s.-Mexico 
border region. Health Promot Pract. 2014;15(3):356-364. 
doi:10.1177/1524839913516343. 
40.  Spinner JR, Alvarado M. Salud Para Su Carozón--a Latino promotora-led cardiovascular 
health education program. Fam Community Health. 2012;35(2):111-119. 
doi:10.1097/FCH.0b013e3182465058. 
41.  Staten LK, Cutshaw CA, Davidson C, Reinschmidt K, Stewart R, Roe DJ. Effectiveness 
of the Pasos Adelante chronic disease prevention and control program in a US-Mexico 
border community, 2005-2008. Prev Chronic Dis. 2012;9(2):E08. 
doi:10.5888/pcd9.100301. 
42.  Staten LK, Gregory-Mercado KY, Ranger-Moore J, et al. Provider counseling, health 
education, and community health workers: the Arizona WISEWOMAN project. J Womens 
Health (Larchmt). 2004;13(5):547-556. doi:10.1089/1540999041281133. 
43.  Whitley EM, Main DS, McGloin J, Hanratty R. Reaching individuals at risk for 
	 66	
cardiovascular disease through community outreach in Colorado. Prev Med (Baltim). 
2011;52(1):84-86. doi:10.1016/j.ypmed.2010.10.005. 
44.  Krantz MJ, Coronel SM, Whitley EM, Dale R, Yost J, Estacio RO. Effectiveness of a 
community health worker cardiovascular risk reduction program in public health and 
health care settings. Am J Public Health. 2013;103(1):19-27. 
doi:10.2105/AJPH.2012.301068. 
45.  Margolius D, Bodenheimer T, Bennett H, et al. Health coaching to improve hypertension 
treatment in a low-income, minority population. Ann Fam Med. 2012;10(3):199-205. 
doi:10.1370/afm.1369. 
46.  Levitt NS, Puoane T, Denman CA, et al. Referral outcomes of individuals identified at 
high risk of cardiovascular disease by community health workers in Bangladesh, 
Guatemala, Mexico, and South Africa. Glob Health Action. 2015;8(1):1-8. 
doi:10.3402/gha.v8.26318. 
47.  Mills KT, Rubinstein A, Irazola V, Chen J, Beratarrechea A. Comprehensive Approach 
for Hypertension Control in Low-income Populations: rational and Study Design for 
Hypertension Control Program in Argentina. Am J Med Sci. 2014;348(2):139-145. 
doi:10.1016/j.micinf.2011.07.011.Innate. 
48.  NHLBI. Your Heart, Your Life: A Lay Health Educator’s Manual for the Hispanic 
Community. Natl Hear Lung, Blood Inst - NIH. 2008. http://www.nhlbi.nih.gov/health-
pro/resources/heart/hispanic-health-manual. Accessed June 3, 2016. 
49.  Cooper LA, Roter DL, Carson KA, et al. A randomized trial to improve patient-centered 
care and hypertension control in underserved primary care patients. J Gen Intern Med. 
2011;26(11):1297-1304. doi:10.1007/s11606-011-1794-6. 
50.  Plescia M, Herrick H, Chavis L. Improving health behaviors in an african american 
community: The Charlotte racial and ethnic approaches to community health project. Am J 
Public Health. 2008;98(9):1678-1684. doi:10.2105/AJPH.2007.125062. 
51.  North Carolina Farmworker Health Program. 2015 Estimates and Seasonal Farmworkers 
During Peak Harvest by County (NC). Data Compiled by NC Department of Commerce- 
Workforce Solutions - Agricultural Services; 2015. 
http://c.ymcdn.com/sites/www.ncchca.org/resource/resmgr/Special_Populations/2015_MS
FW_Estimates_by_Count.pdf. Accessed June 1, 2016. 
52.  Hertz T. Farm Labor. 2015. http://www.ers.usda.gov/topics/farm-economy/farm-
labor/background.aspx#Numbers. Accessed February 19, 2016. 
53.  NCDA&CS. Migrant Workers. 2016. http://www.ncagr.gov/aglaw/migrant_workers.htm. 
Accessed February 19, 2016. 
54.  Ramos IN, Appana SN, Brock G, Kalbfleisch T, He Q, Ramos KS. Health Status, 
Perceptions and Needs of Hispanics in Rural Shelbyville, Kentucky. J Immigr Minor 
Heal. 2013:1-8. doi:10.1007/s10903-013-9907-4. 
55.  Colt JS, Stallones L, Cameron LL, Dosemeci M, Zahm SH. Proportionate mortality 
among US migrant and seasonal farmworkers in twenty-four states. Am J Ind Med. 
2001;40(5):604-611. doi:10.1002/ajim.1126. 
56.  Hansen E, Donohoe M. Health Issues of Migrant and Seasonal Farmworkers. J Health 
Care Poor Underserved. 2003;14(2):153-164. doi:10.1353/hpu.2010.0790. 
57.  Luque JS, Reyes-Ortiz C, Marella P, et al. Mobile Farm Clinic Outreach to Address 
Health Conditions Among Latino Migrant Farmworkers in Georgia. J Agromedicine. 
2012;17(4):386-397. doi:10.1080/1059924X.2012.713837. 
	 67	
58.  Daviglus ML, Pirzada A, Talavera GA. Cardiovascular disease risk factors in the 
hispanic/latino population: Lessons from the hispanic community health study/study of 
latinos (HCHS/SOL). Prog Cardiovasc Dis. 2014;57(3):230-236. 
doi:10.1016/j.pcad.2014.07.006. 
59.  Daviglus ML, Talavera GA, Avilés-Santa M, et al. Prevalence of major cardiovascular 
risk factors and cardiovascular diseases among hispanic/latino individuals of diverse 
backgrounds in the united states. JAMA. 2012;308(17):1775-1784. 
doi:10.1001/jama.2012.14517. 
60.  NC Farmworker Health Program. About Us - NC Farmworker Health Program. 
http://www.ncfhp.org/about.aspx. Accessed February 20, 2016. 
61.  U.S. Citizenship and Immigration Services. H-2A Temporary Agricultural Workers. 2015. 
https://www.uscis.gov/working-united-states/temporary-workers/h-2a-temporary-
agricultural-workers. Accessed June 6, 2016. 
62.  Employment and Training Adminstration - U.S. Dept of Labor. H-2A Temporary 
Agricultural Labor Certification Program - Selected Statistics, FY 2012. Employment and 
Training Adminstration - U.S. Dept of Labor; 2012. 
https://www.foreignlaborcert.doleta.gov/pdf/h_2a_temp_agricultural_visa_2012.pdf. 
63.  Employment and Training Adminstration - U.S. Dept of Labor. H-2A Temporary 
Agricultural Labor Certification Program - Selected Statistics, FY 2015. Employment and 
Training Adminstration - U.S. Dept of Labor; 2014. 
https://www.foreignlaborcert.doleta.gov/pdf/H-2A_Selected_Statistics_FY_2015_Q4.pdf. 
64.  Farmworker Justice. The Affordable Care Act and H-2A Agricultural Workers - FAQ. 
Farmworker Justice; 2010. (http://www.hhs.gov/healthcare/facts/factsheets/2010/09/The-
Affordable-Care-Act-and-Immunization.html). 
 
